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NATIONAL ELECTRIC LIGHT ASSOCIATION: 

All the signs indicate that the convention of the National Electric 
Light Association in Boston next week will be one of the largest 
and most important ever held by that body. The engagement of 
rooms in advance—far exceeding any precedent—shows that the at- 
tendance will be very good, while the programme, which we present 
on another page, is evidence that there will be an abundance of live 
material for discussion. We give also a little sketch, which, we be- 
lieve, will be of interest in a retrospective way, of the last conven- 
tion held by the Association in Boston seventeen years ago. The 
programme then was indeed meagre as compared with the imposing 
list of papers, subjects and authors submitted by President Edgar 
for the coming week. But the same continuing spirit and policy 
have run through the history of the Association, and its evolution 
has been marked by steady good work. A few years ago it looked as 
though the Association had outlived its earlier usefulmess, or at 
least had fallen upon days of restricted opportunity; but it is now 
easily to be seen by everybody that the responsibilities and duties of 
the Association to the electric light and power industry are larger 
than they ever were, and are being met in a manner to command 
respect and to ensure its growth. 

seca + in 
MEETING OF THE INSTITUTE. 

During the current week the American Institute of Electrical 
Engineers has held its annual meeting in New York City. 
The statement of the directors as to the affairs of the Institute is 
a highly creditable one, and to all who take interest in the Institute 
and in the advance of the profession, it must be encouraging to note 
that with the present month the membership has reached the remark- 
able figure of 3,000 with an immediately prospective total of 3,300. 
This rate of growth, of 800 or 900 new members a year, speaks vol- 
umes for the expansion of the profession and its allied arts, and 
shows that the Institute, on thoroughly equal terms, can hold its own 
with the other great national engineering societies, among which it 
is the latest comer. The financial affairs of the Institute are also in 
excellent condition in spite of heavy expenses assumed during the 
past year or two, while it is also a splendid proof of public spirit to 
find that the building fund for the Institute’s share in the Union En- 
gineering Building project has already been lifted over $60,000 by 
the contribution of members. The officers who have been elected to 
the Council are in themselves a pledge that the good work will go 
on. The new President, Mr. John W. Lieb, is representative of the 
highest type of electrical engineer and of all the noblest aims and 
aspirations of the Institute. He is a hard worker and a man of af- 
fairs and of culture, and one whose occupancy of the chair coincides 
happily with the year of the Congress and the visit of so many 
electrical friends from abroad. 

ee 
NEW RESOURCES OF ILLUMINATION. 

Whatever may be their final outcome, it is interesting to note that 
in our present issue, three of the newer electrical illuminants are 
treated under aspects which warrant a very hopeful feeling in re 
gard to them as permanent and valuable additions to the resources 
of the electric lighting art. In fact, the details given with regard to 
the adoption of the Nernst lamp for the art galleries at the St. 
Louis Exposition; and concerning the successful employment of 
mercury vapor lamps in the largest automobile garage in the coun- 
try, indicate that both of these forms of lamp are finding quickly 


spheres of utility and fitting into them. We must all welcome heartily 
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such additions to the means belonging to the art, especially as the 
whole work and utility of illumination is thereby enlarged. As a 
general thing we have of late been slower or more timid than Euro- 
pean engineers in taking up and fostering these new developments, 
so that even to-day some varieties of illuminants are in use across 
the Atlantic which have virtually never been seen here. Even if they 
are no good, our famous American curiosity and inquisitiveness 
ought at least to have brought them forward, so that judgment 
could be formed in regard to them from actual observation. 


The third novelty, if we may so describe it, though it has less 
present actuality than the other two lamps to which our pages draw 
special attention, is the magnetite lamp. Mr. Charles P. Steinmetz 
describes this in a characteristic article, which we know will be 
read with great eagerness. Rumors and reports in regard to this new 
illuminant have been in circulation for some time past, and Mr. 
Steinmetz now to some extent gratifies the general desire for infor- 
mation of the subject, supplementing his text with some illustrations 
of the lamp and its arc. It is to be hoped that the new lamp will be 
on view in Boston next week, and if so, it will certainly constitute 


one of the leading novelties of the convention. 


THE ELECTRICAL HuB. 
From the standpoint of the central station man the electrical 





situation in Boston is a most instructive one in many respects. If 
one were to pick out the features which seem most important to 
the engineer, the two most conspicuous would be the respective 
policies of the Boston Edison Company and the Boston Elevated 
Railway Company in the building up of their distribution systems. 
The former is an' admirable evidence of the progressive instincts of 
the talented engineer who is the head of the system. The problem 
which he had to solve was the welding into a coherent whole not 
only of two diverse urban systems of distribution, but of a group 
of suburban stations of most heterogeneous character. The task 
with all its inherent difficulties has been accomplished in a most 


workmanlike fashion. From the great alternating central station 
energy is being transmitted more than thirty miles to suburban cus- 


tomers, while the direct-current urban service has been preserved 
in its integrity, and the improvement in service all over the territory 
served has been very marked. It is a remarkable example of deft 
adaptation in a rather trying combination of conditions. The other 
is the very striking and successful policy of segregated stations of 
the Elevated Company. The feeding of so great a network from a 
skillfully planned group of allied stations stands alone in American 
central station working. In almost every instance this condition has 
been met elsewhere by generation of power at a single central 
station and distribution at high tension to sub-stations. We should 
much like to see a disclosure on the matter of cost of power as 
between the Boston system and those operated with converter sub- 
stations. From what data is available on the subject, we are inclined 
to the opinion that the Boston stations would not come out second 
best. The sub-stations certainly produce power within a very small 
percentage of the figure reached by the large new station, and the 


latter will compare favorably with the best figures reached elsewhere. 
siete ent elas a 


MEASUREMENT OF THE INSULATION RESISTANCE OF AN ELECTRIC 
WIRING SYSTEM. 
There is very little trouble in measuring the insulation of an 





electric plant or wiring system when the plant has been shut 
down. The system is then an inert network of conductors. But 
when the plant is at work, or in popular language “alive,” the meas- 
urement is neither so easy nor so convenient. The difference brings 
to mind the relative degrees of convenience in measuring the span 
of an eagle’s wings dead and alive. The article of Mr. E. F. 


Northrup on page 966 relates to the methods of insulation measure- 


ment in a working system. These methods are not entirely new, 
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but they are well presented and are set in very practical form. Two 
methods are described. In the first the source of testing e.m.f. is 
the generator or set of generators working in the system. A reading 
of potential to ground from each side of the system through a volt- 
meter of known resistance, together with the magnitude of the 
working voltage, suffices to determine the apparent insulation of 
the system on each side. In the second method, which is better 
adapted to relatively high insulations, a separate testing e.m.f. is 
used independently of the working e.m.f. in the system, and the 
testing e.m.f. is applied to the system at a point such that no ap- 
preciable disturbance is effected. The latter method is capable of 
being employed with a three-wire system, or with a system of any 
number of wires; but the former method requires some modification 
to meet the requirements of a working three-wire system. 
‘ din ~ ; 
THE PROTECTION OF TELEPHONE OR TELEGRAPH LINES WHEN 
IN HAZARDOUS PROXIMITY TO HIGH TENSION LINES. 

The article on this subject, by Mr. R. E. Chetwood, Jr., appearing 
on page 968 of this issue, is of much interest as representing the 
most modern practice of the Bell Telephone system. The engi- 
neering department of that company has faced the problem under 
consideration for a number of years, and has had a very wide experi- 


ence in the nature and conditions of the hazards to which overhead 





telephone wires are exposed by crossing the route of high-pressure 
wires. The importance of adequate protection from high-tension 
crosses is manifest after a moment’s consideration. If a high- 
tension line carrying power electrically at a pressure of many kilo- 
volts crosses the route of a telephone pole line, the high-pressure 
wires must cross either above or below. It is desirable that they 
should cross above the telephone lines, because the high-pressure 
wires, being usually much the stouter, are less likely to break acci- 
dentally. Nevertheless, there is always the remote possibility of an 
insulator breaking on one of the poles of the cross-over, thereby 
bringing much electric pressure on the cross arm, which might burn 
off and let the high-pressure wire fall upon the telephone wires 
below. If, on the other hand, the telephone wires cross above, 
their number may be considerable, say, 30 or 40, and at some time 
one of these wires may break in the cross-oversspan, thereby falling 


on the high-pressure wires below. 


In either case the contact between high-pressure wire and tele- 
phone wire may be fraught with disastrous consequences. The best 
result that can be looked for is the rupture of the small telephone 
wire, at or near the point of contact, whereby the high-pressure con- 
nection immediately ceases. If the telephone wires does not break, 
the high pressure of the transmission wire is led into the telephone 
central station at one end, and into the telephone subscriber’s prem- 
ises at the other. In each of these places it is the unvarying custom 
to install protective devices, which are designed either to open or 
ground the circuit, and to remove the pressure from the terminal 
apparatus. There is, however, always the remote possibility of 
something going wrong at a protective device, whereby it may fail 
to operate. In such a case the high pressure on the telephone line 
might destroy apparatus at either end, and, under particular condi- 
tions, might initiate a fire. It is physically possible for a cross be- 
tween a telegraph or telephone line and a high-tension line to initiate 
a fire in a building a hundred miles away from the cross, the high- 
pressure being capable of carrying a dangerously strong current to 


similar distances. 


Moreover, every year sees more wires strung across the country, 
more telephone and telegraph wires, and more high-pressure trans- 
mission wires. This is only another way of saying that civilization 
and material wealth are advancing. Nevertheless, there is no cause 


for undue apprehension merely because the network of line cross- 





ere 
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ings is increasing in complexity. We all know that the staunchest 
steamer ever built may founder if she collides in midocean with an- 
other vessel. The chance for collision undoubtedly increases with 
the number of ships along the course, and more ships are sent to 
sea from year to year. The greater the speed of a vessel, other things 
being equal, the greater the chance of a collision, yet although 
ocean speeds are increasing, we do not hesitate to embark on a 
voyage to Europe whenever opportunity smiles upon occasion. The 
correct course, therefore, is neither to ignore the dangers of high- 
tension crosses on the.one hand, nor to take unreasonable alarm on 
the other; but to provide against accidents by engineering methods. 
Since engineering brings about the danger, engineering is able to 
minimize it. Every step taken from barbarism towards civilization 
entails some penalty of danger. Tall buildings may totter and fall 


in an earthquake. Railway trains may be wrecked. Illuminating 


gas supply may give rise to explosions in buildings. Yet none of 
these things cause us dismay. We face them confidently with engi- 


neering methods. 


Mr. Chetwood’s article sets forth methods of cross-over construc- 
tion which are designed to reduce the possibility of accidental 
crosses to a minimum. The preferred construction is a short cross- 
over span, with the high-pressure wires above, on double insulators, 
but not dead-ended. The insulators have steel pins which are 
grounded. If this plan is impracticable, the telephone wires go 
over on a short span. Where short spans cannot be used, guard 
wire spans are introduced. The interesting feature of the high- 
tension guard wires is that when grounded they must be capable of 
carrying three times the normal high-tension line current. The 
real difficulty in many cases is to make an effective ground. The 
method described is probably the most satisfactory known under 
the conditions of practical line construction. It consists in em- 
ploying a galvanized-iron rope and burying a coil of half a dozen 
turns, not less than eighteen inches in diameter, at the depth of 
permanently moist earth, in three bushels of fine coke. The general 
features of the cross-over construction described seem to be well 
worthy of imitation, which in such cases is known to be the sin- 


cerest form of flattery. 


ELECTRIC FIRE RISKS. 

The last quarterly report from the electrical bureau of the Na 
tional Board of Fire Underwriters is just at hand, and like its 
predecessors it contains much that is instructive. The good old 
times when every fire of unknown origin was charged up to electric 
circuits have gone by, but the habit of years is hard to break, and 
we are not surprised to see the report of 181 fires “supposed to be 
due to electricity.” To do the board credit, these fires are not in 
cluded in its report as electrical, but the average fire chief or in- 
spector greatly dislikes having to report a fire as of unknown origin 
and evidently soothes his soul by accusing the almost omnipresent 
electric wire. Fifty other fires charged to electricity proved to be 
due to quite prosaic causes like overheated stoves, matches and 
cigar stubs. However, the accredited list shows 135 fires definitely 
traced to electrical causes; and while this is not a large number 
considering the almost universal presence of electrical circuits in 
American cities, it is great enough to bear considerable reduction. 
From the standpoint of. the electrician it is gratifying to note the 
comparatively small proportion of the total fires due to actual bad 
construction on the part of the electric light circuits. By far the 
largest proportion of the fires were caused by the hopeless and irrem 
ediable foolishness on the part of the users of electric current. A 
smaller but still conspicuous proportion was caused by crossing of 
We would 


much like to know what number of these, if any, came from the 


telegraph or telephone wires with electric light wires. 
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fault of the latter. It almost seems as if bad construction were at 
a premium on these slightly constructed circuits, for their wires seem 
to break and fall upon the heavier wires beneath on ,the smallest 


provocation. 


But the plain everyday fool seems to have been the active agency 
in most of the cases adduced. We should have supposed, for in 
stance, that at this date people of the most ordinary intelligence 
would have awakened to the fact that incandescent lamps if placed 
in a confined space in contact with inflamable material are unsafe. 
But each report brings the same old tale of woe. Even the incan- 
descent lamp as a foot warmer on cold nights comes to the front 
with each succeeding winter, and each holiday season brings back 
the fine old sure-fire combination of lamp-bulb and cotton waste. 
One would suppose, too, that people would have learned to be care- 
ful about driving nails through electrical conduits, mixing up elec 
tric wires and gas pipes, replacing fuses by copper wire, and all that 
sort of thing, but they seem to go on in the same old way. Misused 
flexible cords seem to be responsible for frequent difficulties. But 
there are still left, after eliminating the fool, a moderate proportion 
of fires due to bad or stupid house wiring. The old open link cut-out 
scores quite too frequently. In these days it surely should be re 
placed by something better, or at least placed where it can do no 


harm. Even relatively poor material can do good service if it is 
used discreetly, while the very best can be made dangerous by 
When one couples poor material and bad judgment, the 


We often wish that the Board of Fire 


misuse. 
combination is invincible. 
Underwriters would use its power less in general recommendations 
The 


modern American frame house is more or less of a fire trap at best, 


than in seeing that specific ones are honestly carried out. 


and when built on speculation by an avaricious and unscrupulous 


contractor, it becomes a menace to public safety. 





Every insurance inspector can enumerate a long list of atrocious 
violations of all rules of decent construction by thievish wiring con 
tractors, and denounces them with hearty indignation in which we 
earnestly join. There is in these days absolutely no excuse for 
dangerously bad interior wiring such as is continually being dis 
covered, often, alas, too late. The Board of Fire Underwriters can 
do more to prevent this than any other power, and in a campaign 
for good work it will have the cordial support of the electrical 
public at large, and the support, too, of every honest electrical con- 
tractor. For the honest man who insists on doing only good and 
thorough work is continually robbed of business by the chap who 
scamps his materials and leaves his work half done. We have per 
sonally seen scores of houses being wired in a way that simply 
courts danger from fire, both as regards material and method of 
installation. Some of the jobs met the letter of the law; none of 
them would have passed an honest inspector with any discretionary 
powers. The bad work of last year and the year before insures 
fire risks this year and next, and we would like to see opened a 
campaign of education and rigid inspection for the enforcement of 
safe installation. The stake is a large one; even though electrical 
fires have been greatly reduced in number of late years the aggregate 
annual loss to the insurance companies from this cause would pay 
for the services of a tremendous force of competent inspectors. 
Each contractor rigorously brought to book is less dangerous for 


We think 


the board has erred in the past in trying to do too much in general 


the future, and by the same token the public is safer. 


and too little in detail; in making sometimes hypercritical dis- 
tinctions in its approved materials of construction, and paying too 
little attention to the manner of their use in concrete cases. It is 
quite possible to do a “cheap and nasty” job of wiring with ap 
proved material and still follow the letter of the code, and the fellow 


who does this generally is able to work off poor material to boot. 
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Programme of the National Electric Light Convention. 





The following is the detailed programme of the proceedings of 
the National Electric Light Association meeting to be held at the 
Hotel Vendome, Boston, next week. It will be the twenty-seventh 
convention : 

Tuesday, May 24, First Session, 10 o’clock A.M., Convention 
Hall, Hotel Vendome.—President’s address, Mr. Charles L. Edgar, 
Boston ; report of Committee on Progress, Editor Mr. T. Commerford 
Martin, New York; “A Three-Wire, 500-Volt Lighting System,” 
Walter I. Barnes, Providence; “Luminous or Flaming Arc,” Mr. 
Welles E. Holmes, Newton; Committee on Standard Candle-Power 
Incandescent Lamps, Dr. Louis Bell, Boston, chairman; Committee 
on Legislative Policy, Mr. Samuel Insull, Chicago, chairman; Com- 
mittee on Photometric Values of Arc Lamps, Mr. Henry L. Doherty, 
Denver, chairman; Committee on Uniform Accounting, Mr. Guy 
L. Tripp, Boston, chairman. 

Tuesday, Second Session, 2 o’clock P.M.—“‘A One-Hundred-Mile 
Transmission Line,” Mr. Robert Howes, Spokane, Wash.; “Ground- 
ing the Neutral of High-Voltage Generators,” Mr. George H. East- 
man, Chicago; “Remote Control of Electrical Apparatus,” Mr. Wil- 
liam H. Cole, Newton; “The Organization and Equipment of an 
Arc Lamp Department,” Samuel G. Rhodes, New York; “Electric 
Heating,” Mr. James I. Ayer, Cambridge; report: Lost and Unac- 
counted-for Current, Mr. C. W. Humphrey, Denver. 

Wednesday, May 25, Third Session, 10 o'clock A.M.—“Economy 
in Minor Station Supplies.” Mr. Edgar B. Greene, Altoona, Pa. ; 
“Notes on the Internal Combustion Engine as Applied to Central 
Station Service,” Mr. E. E. Arnold, Pittsburg, Pa.; “Economy Test 
of a 5,500-hp Three-Cylinder, Compound Engine and Generator.,” 
Messrs. J. D. Andrew and W. F. Wells, New York; “The Mechan- 
ical Stoker and Human Operator,” Mr. Edwin Yawger, Pittsburg; 
Committee on Award of Doherty Gold Medal, Dr. Schuyler S. 
Wheeler, Ampere, N. J., chairman; report: Investigation of Steam 
Turbines, Mr. W. C. L. Eglin, Philadelphia, chairman; “Practical 
Notes on Steam Turbine,” Mr. Francis Hodgkinson, Pittsburg, Pa. 

Thursday, May 26, Fourth Session, 10 o’clock A.M.—“Electric 
Light and Power Plants in Connection with Ice Plants,” C. L. Wake- 
field, Dallas, Tex.; report on Sign and Decorative Lighting, Arthur 
Williams, New York; report on Advertising, La Rue Vredenburgh, 
Boston; report on Purchased Electric Power in Factories, W. H. 
Atkins, Boston, chairman; report of Committee on District Heat- 
ing, E. F. McCabe, Lewistown, Pa., chairman; report on Office 
Methods and Accounting, Frank W. Frueauff, Denver. 

Thursday, Fifth Session, 2 o’clock P.M.—“A Proposed System of 
Standard Instruments for Operating Companies,” H. P. Davis, 
Pittsburg, Pa.; “Single-Phase Power Motors for Electric Lighting 
Stations,” W. A. Layman; report on Analysis of Flue Gases, Henry 
L. Doherty, Denver, chairman; “Wrinkles,’ Editor Charles H. 
Williams, Madison, Wis.; “Question Box,” Editor H. T. Hartman, 
Philadelphia, Pa. 

Thursday, Sixth Session, 8 o’clock P.M.—“Types of Large Water 
Power Installations,” with stereopticon, Dr. F. A. C. Perrine, Pitts- 
field. Executive Session. 

An excellent programme of trips and entertainments has been 
provided, note of which has already been made and which will be 
carefully arranged in detail. The chairman of this committee is 
Mr. J. I. Ayer, and the members are: Prof. C. A. Adams, Albert 
Anderson, William H. Atkins, F. E. Barker, F. P. Barnes, R. N. C. 
Barnes, George H. Berg, H. Bottomley, Capt. William Brophy, 
F. E. Cabot, C. W. Cartwright, A. E. Childs, A. T. Clark, Prof. 
H. E. Clifford, S. B. Condit, Jr., Charles B. Davis, R. B. Edes, 
George C. Ewing, H. H. Fairbanks, H. C. Farnsworth, George H. 
Finn, Almon Foster, W. C. Fish, H. A. Hale, Charles J. Hatch, 
Percy Hodges, W. FE. Holmes, C. W. Holtzer, Sydney Hosmer, 
P. J. Kennedy, A. H. Kimball, George B. Lauder, F. W. Lord, 
Emil O. Lundin, Norman Marshall, E. H. Mather, Everett Morss, 
H. W. Moses, W. L. Mulligan, J. H. Parker, H. S. Potter, C. B. 
Price, C. F. Prichard, Andrew Raeburn, F. H. Raymond, F. S. 
Richardson, Frank Ridlon, D. P. Robinson, F. P. Royce, G. L. 
Sadler, F. S. V. Sias, F. E. Smith, Prof. H. B. Smith, J. A. Smith, 
J. Brodie Smith, George B. Stetson, F. J. Stone, G. M. Stuart, 
La Rue Vredenburgh, Thomas C. Wales, R. L. Warner, N. T. 
Wilcox, S. B. Wetherbee, F. S. Wilson, Paul Winsor, W. C. Wood- 


ward. 
The Executive Committee of the Association will hold a meeting 


on Monday evening. The members are: Louis A. Ferguson, 
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Harry Bottomley, Alex. Dow, A. C. Dunham, J. H. Perkins, C. F. 
Hewitt, D. P. Robinson, P. G. Gossler, H. T. Hartman. The officers 
of the Association are: C. L. Edgar, president; S. B. Livermore, 
first vice-president; J. W. Lieb, Jr., second vice-president; E. H. 
Davis, secretary and treasurer; Harriet Billings, assistant secretary ; 
George F. Porter, master of transportation. The usual fare and a 
third applies on all trips to the convention. The Southwestern 
Excursion Bureau has granted a rate of a fare and one-third on the 
certificate plan from all points in its territory to Boston and return 
to delegates and friends attending the twenty-seventh convention. 
This is the first time the concession has been made in this territory, 
and is additional evidence of the geographical as well as numerical 
growth in membershhip. The reduced rate has now been granted 
by all the passenger associations, and if the applications already 
received for rooms at the Boston hotels are any indication, the rate 
will be very generally taken advantage of. 





Tesla on the Patent Office. 





The New York Sun of Wednesday contained a letter from Mr. 
Nikola Tesla in which, referring apparently to recent publications 
concerning difficulties between Edison and the Patent Office, he 
takes up the cudgels for the office and is particularly complimentary 
in references to its technical staff. In a long personal experience he 
said he has found the examiners to be far more satisfactory than he 
had thought possible, and many times he has noted with astonishment 
the thorough grasp of ideas, the keenness of the criticisms and the 
exhaustiveness of the search for anticipations, while invariably he 
has obtained valuable information through the references cited and 
the suggestions made. He considers any criticism capable of creating 
a doubt in the minds of people as to the faithful performance of 
duties and competency of its staff must be deemed unfortunate, since 
such doubt may destroy confidence in the value of patent property. 
Mr. Tesla advocates more liberal appropriations and more suitable 
quarters for the Patent Office, and refers to the fact that owing to low 
salaries difficulty is found in retaining the services of competent men. 

While examiners, he says, can never keep quite abreast with in- 
ventors, they are men well educated and trained, recruited from col- 
leges, and to obtain appointment have to pass a severe examination 
covering the several branches of applied and cognate sciences. Seri- 
ous dissatisfaction then is not likely to arise from the examiners’ in- 
sufficient knowledge or lack of comprehension, nor is it apt to come 
from an inherent defect of adopted procedures, although some of 
these might be omitted to advantage. For example, the suggestion 
of claims by the examiner in a case of conflicting applications is, in 
my opinion, always in favor of the inventor possessed of better knowl- 
edge and stronger imagination. The introduction of greater rigidity 
in the withdrawal and amendment of specifications might also be 
helpful. But, after all, what difference does it make how the original 
documents are modified? The successive changes are all recorded 
and can be examined at any time. If new matter is injected in an 
amended application it will not be permitted to remain, and, ulti- 
mately, the testimony in the interference will bring out the exact 
facts which will settle the question of priority. The advantages 
which might be secured by such or similar changes would be slight. 
Of late years the demand on certain departments has been increasing 
so fast that more expeditious methods had to be adopted; and this has 
naturally detracted from the quality of the work. The remedy for this 
is a liberal appropriation. 

Mr. Tesla considers that one of the greatest problems confronting 
the world is to devise methods and means for protecting intellectual 
property. “As we develop, this need asserts itself more and more. 
The ultimate aim should be to arrive at laws and regulations at least 
as precise as those which define the ownership of tangible things. A 
new principle is still to be discovered which will make this possible. 
Perhaps in the distant future photographic records of the retina of 
the eye may furnish a foundation for a new and more perfect system 
of protection and just valuation of the creations of the mind. As 
far as I am able to understand the working of the human mechanism, 
such records offer the only chance of doing away with the present 
imperfect ideas of possession and. use of crude equivalents. But let 
us bear in mind that for the time being the United States Patent 
Office is the farthest advance toward that ultimate aim. Taking this 
broader view of the institution we shall better appreciate its immense 
influence on the welfare and morals of the country.” 
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Fic. 1.—Vuiew or Boston EpIson STATION FROM THE HARBOR. 


Expansion of the Boston Edison System. 


IXTY thousand kilowatts is to be the ultimate generator capacity 
S of a steam turbine station that is being constructed by the 
_, Edison Electric Illuminating Company in Boston. The site 
of this new station is a plot of land 810 ft. by 1,300 ft., bounded on 
three of its sides by L Street and East First Street, South Boston, 
and by the Harbor Commissioners’ line. A portion of this plot, 
perhaps one-third, is now under tide water, and is occupied in part 
by the coal wharf and the docks of the company. On the dry por- 
tion of this area, and not far from its center, is the old Fourth or 
L Street generating station of the Edison Company, which was built 
by the Boston Electric Light Company in 1898, and passed to the 
Edison Company with the purchase of the entire Boston electric 
system in 1901. An elaborate 26-page article on the then existing 
Boston system, by Mr. E. S. Mansfield appeared in ELEcTRICAL 
Wor_p AND ENGINEER in May of that year. 

The new turbine station adjoins the generator room of the orig- 
inal plant, fronts Boston Harbor at a distance of about 128 ft. from 
the water line at the present bulkhead, and is designed to extend 
back, ultimately to the East First Street line of the property. In 
plan the new station is, with small exceptions, at its front end, a 
rectangle of about 252 ft. parallel with East First Street, and about 
638 ft. parallel with L, and with the longer side of the old plant. 

The ground area represented by these figures is that of the pro- 
posed station when fully completed, but at present only the front 
or harbor end of the station is being built. The length of this 
portion parallel with L Street is about 230 ft. in its largest part. On 
the ground where parts of the propsed station will set there are 
now located several old buildings that will in the future be re- 
moved. In general elevation the new station has one high story, 
but this is varied by a basement under the boiler room, and by divid- 
ing the switch house into three low stories with a basement under- 
neath. In general structure the new station is built entirely of con- 
crete, brick, stone, tile and steel from foundation to roof. The main 
walls of the station, both exterior and interior, are of brick, and the 
exterior walls, especially on the harbor front, have heavy stone trim- 
mings that give a decidedly ornamental effect. At the harbor end 
of the turbine room, which juts out a little beyond the boiler room, 
there is a great arched window whose keystone bears a figure of 
Mercury, and just above this figure comes the word Edison 
beneath the letters MCMIII. At either side of this window 


is a great metal globe in which an arc lamp will be mounted. 

As to its interior the new station is divided into the boiler house, 
the turbine house and the switch house by heavy brick walls that run 
parallel with the greater dimension of the building. The boiler 
house thus formed will have interior floor dimensions of about 146 
by 630 ft. In the steam turbine house the width is about 65 ft. and 
the length 642 ft. The front or harbor end of the section of the 
station called the switch house is devoted to offices, and back of 
these offices the space on each floor available for switching purposes 
measures approximately 28 by 562 ft. This switch house adjoins 
the generator room of the original L Street station on one side and 
the new turbine room on the other, and communicates by doors 
with both. 

In the design of the new station the controlling idea has been the 
division of all apparatus into isolated groups in order to reduce 
as much as possible the damage and delay that might result from 
any disaster. The unit of division selected for this grouping is the 
combined steam turbine and electric generator, and the apparatus 
connected to this unit is distinct, starting with its boilers and ending 
with its switches. More than this the elements of each group of 
switching apparatus are separated, the terminals of the generator 
cables being located in the basement of the switch house, the bus-bar 
compartments on the floor above, the high-voltage oil switches on 
the second floor and the controlling switches on the third floor. 

The turbine house when completed is designed to contain twelve 
generating units each rated at 5,000 kw. These turbo-generators 
will be arranged in a single row from end to end of the turbine house, 
so that the center of each is about 11 ft. from the wall that sep- 
arates the turbine house from the boiler house. In line with each 
turbine unit, but located on the other side of the wall just men- 
tioned, is the row of eight boilers that supply it with steam, each of 
which has a nominal rating of 500 hp, or 4,000 hp for the group. 
Each row of eight boilers is set in four batteries and runs across 
the smaller floor dimension of the boiler house, so that when com- 
pletely equipped this house will contain twelve parallel rows of 
boilers. Each group of eight boilers supplies steam to only a 
single turbine and its pumps. The rows of boilers are arranged in 
six pairs, the two rows of each pair being back to back with a 
chimney between them for their common use. 

This chimney sets midway between the ends of the two rows of 
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boilers, and has two flue openings in its opposite sides. The eight 
boilers forming the opposite halves of each pair of rows at one end 
connect with their chimney through a common flue, and the eight 
boilers that form the opposite halves at the other ends of the same 
rows connect with the other side of the chimney through another 
common flue. Tile arches between steel beams form the floor of 
the boiler room, and this floor is supported by the brick walls and 
by steel columns that rise from the basement foundations to the 
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fall from the grate above. The bottom of each ash chamber, which 
is about 814 ft. above the basement floor, opens by mechanical means 
so that the ashes may drop by their own weight into either a cart or 
conveyor underneath. In the basement beneath the rear part of 
each row of boilers there is a space where the steam and water 
mains for the boilers of that row are located. The steam pipe from 
each of the eight boilers in any one row drops at once to this steam 
main, and this main passes directly through the brick wall that 
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Fic. 2—ELrEvATION OF TURBINE Unit WITH AUXILIARY APPARATUS COMPLETE. 


steel beams that carry the roof. These steel columns are so spaced 
that each boiler sets between and is supported by two of them at 
both its back and front ends. In this way six of the steel columns 
carry each battery of two boilers. Beneath the entire boiler room 
there is a basement whose concrete floor is just on a level with that 
of the turbine room, but is 18 ft. below the floor of the boiler room. 

Down into this basement beneath each boiler projects a brick, 
concrete and steel ash chamber, which receives the ashes as they 


separates the turbine and boiler houses, and to the particular turbine 
that is in line with this row of boilers. 

Above the front side of each row of boilers and extending in 
part above the roof of the boiler house there is a coal conveyor and 
bunker of steel, tile and concrete construction, supported on the 
steel roof beams. The top of this coal bunker is 79 ft. 5 in. above 
mean low tide water. From this bunker the coal feeds by gravity 
down to the mechanical stokers in front of the boilers. At the 
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harbor front of the boiler room light is supplied through a row of 
large windows in the wall, and beneath each large window there 
are two small windows and also a door leading onto an iron bal- 
cony to enable firemen to get readily to the outside air. Windows 
and large doors admit air to the basement, and all the air for the 
boiler furnaces enters in this way and passes up to the fires through 
openings in the sides of the ash pits. In the long outside wall 
of the boiler house parallel with L Street there is a large window and 
there are also two small windows and a door opening onto an iron 
balcony opposite each aisle between the fronts of rows of boilers. 
On the roof above each of these aisles there is a monitor skylight. 

The concrete floor of the turbine house on a level with that of the 
boiler house basement, and 16 ft. above mean low tide water, rests 
on the concrete foundations of the station and has no basement 
under it. The entire turbine house when completed will be divided 
by cross brick walls into three rooms of nearly equal length, and 
each of these rooms will contain four of the turbine units. In each 
of the brick walls between turbine rooms there will be a great 
window like that at the outside end on the harbor front, and the end 
on East First Street will also contain a similar window. Besides 
these windows there will be a skylight along nearly the entire length 
of the roof. In the brick walls of the turbine room on its longer 
sides there are steel columns that run up from the basement founda- 
tions and support crane beams and also the steel roof trusses. The 
lower chords of these trusses are 56.5 ft. above the floor of the 
turbine room. 

Beneath the floor of the turbine room are three sluiceways that 
carry sea water for condensing to and from the turbine units. Two 
of these sluice ways are equal in size and each of these carries the 
cold sea water to six turbines. The third sluiceway is larger and 
carries the heated water from the entire row of twelve turbines back 
to the harbor. Each of the sluiceways is of horseshoe shape, and 
the discharge sluice is 10 ft. wide and 9g ft. 3 in. high. In width 
each of the smaller sluices is 8 ft. 3 in., and in height 7 ft. gin. All 
three sluices have the same bottom level and the top level of each 
of the suction sluices is 21 ft. 9 in. below the floor of the turbine 





FIG. 3.—INTERIOR OF NEW PORTION, BOSTON EDISON PLANT. 


room and 3 ft. 9 in. below the water level at mean low tide in the 
harbor. Directly in front of the turbine house and about 108 ft. 
therefrom are the gates for the suction sluices and beyond these 
but just inside of the face of the bulkhead is the large entrance 
chamber where the two suction sluices terminate. A channel has 
been dredged from the mouth of this chamber out into deep water, 
and over its mouth a screen is located to keep floating objects out 
of the suction sluices. The discharge sluice goes clear to the face 
of the bulkhead and a deflecting wall gives the hot discharged water 
a direction away from the entrance chamber. 

Near each turbine unit there are grouped a centrifugal pump with 
direct-connected engine to handle the condensing water, a wet 
vacuum pump direct-connected to its driving engine, a steam- 
driven boiler feed pump, a steam-driven oil feed pump for the 
step bearing of the turbine, an accumulator to store oil under, 
pressure for the turbine bearing, a separator between the con- 
denser and the dry air pump to prevent the passage of water to 
the latter and a feed water heater and a hot well for the storage 
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of water arranged side by side on the wall. Feed water for the 
boilers is drawn from the city mains and this water after condensa- 
tion is used over and over, so that the loss is very small. Much of 
the piping between the various pieces of apparatus just named is 
carried in conduits beneath the concrete floor of the turbine room. 
Other conduits beneath this floor receive the electric cables from the 
turbines, and these cables then pass to the basement of the switch 
house where the floor is 2 ft. 3 in. below that of the turbine. After 
emerging from the cable terminals in this basement the high-voltage 
cables run to motor-operated oil switches on the second floor of the 





FIG. 4.—FOUR-STAGE CURTIS 5000 KW TURBINE FOR BOSTON PLANT. 


switch house, and these switches complete the connections with 
the four sets of bus-bars on the first floor. On this first floor there 
are also located the knife switches for opening lines that are not in 
use, the lightning arresters and the,instrument transformers. 

The operating room of the switch house is on the third floor and 
here are located control switches for the oil switches below that make 
connections between the bus-bars and the generators and the out- 
going cables. On this floor there are also control switches for 
the transformers that raise the voltage of the current from the gener- 
ators in the old station, and also exciter panels for all of the genera- 
tors in both the old station and the turbine station. The Corey signal 
system for both stations is also on this floor. As already pointed 
out, the switch house lies between the generator room of the old 
station and the turbine room of the new. From the operating room 
of the switch house one may pass through a door on one side to the 
switchboard gallery of the old station, or through a door on the 
opposite side to an observation gallery that projects out into the 
new turbine room. 
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In that part of the old station on the opposite side from the 
switch house is the coal pocket, and directly in line with this pocket 
is the coal wharf of the company which extends out into the dock 
a distance of about 368 ft. On this wharf there are now two coal 
derricks and a third is to be added. One of the present derricks 
has a one-ton bucket and works on only one side; the other derrick 
has a 1%4-ton bucket and works on either side. The third derrick 
will have an equal capacity with the second. Running almost the 
entire length of the coal wharf and into the coal pocket there is a 
Robins 36-in. belt conveyor with a maximum capacity of 700 tons 
of coal per hour. A Hunt conveyor in the coal pocket distributes 


‘the coal. At the front end of this pocket there is a crusher that 


reduces the run-of-mine coal to 4-in. cubes. 
Before entering the crusher the coal passes over a sort of screen 
@r grating that allows the finer parts to fall through. Adjoining 
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and piled in other parts of the yard, and for this purpose a Brown 
traveling bridge is employed. 

This bridge is a steel truss 248 ft. long mounted on steel towers 
that move on tracks which extend the entire length of the yard. 
One of these tracks has a single and the other has two rails, and 
the distance of these tracks between centers is about 156 ft. One of 
its supporting towers is under that end of the bridge which is the 
more distant from the coal pocket in the old station, and the other 
end of the bridge overhangs the No. 3 belt conveyor that runs 
nearly the length of the yard. Beneath the bridge there is a motor- 
driven carriage that carries an attendant and also a 2-ton coal 
bucket. This carriage travels the entire length of the bridge, and 
this motion, together with that of the entire bridge up and down 
the yard, enables coal to be picked up at any point therein and 
dropped either on the belt conveyor or at any other point in the yard. 
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FIG. 5.—PLAN VIEW OF TURBINE UNIT AND AUXILIARY APPARATUS. 


the coal pocket side of the old station and approximately 288 ft. by 
516 ft. in area there is an open air yard for the storage of coal. The 
storage of coal on this large scale is thought to be desirable to 
avoid any possible shortage and because the cost per ton of the 
transportation of coal by water to Boston is the best part of a 
dollar higher in winter.than in summer. In order to distribute coal 
over this large open storage area, belts numbered 2 and 4 are located 
across the end of No. 1 belt, that runs along the wharf as already 
mentioned, and No. 3 belt that is located in the open yard parallel 
with No. 1. The belts of conveyors Nos. 2, 3 and 4, like No. 1, are 
each 36 in. wide. After the coal has been dumped in a narrow pile 
extending the length of the yard under belt No. 3, it must be moved 


From the coal pocket at the side of the old station a belt conveyor 
is intended to run over the roofs of the turbine and boiler houses 
for each row of eight boilers that supplies a single turbine unit. 
Each of the conveyors for this purpose has a belt 20 in. wide, and 
there will be twelve such conveyors when the proposed turbine 
station is completed. In front of and above each row of eight 
boilers the coal bunker into which the conveyor belt empties has a 

“capacity of 44 tons of coal, good for 1% days’ operation at full 
capacity. From the bunkers this coal passes to Roney stokers 
with 110 sq. ft. of grate surface per 500-hp boiler. These stokers 
are driven by induction motors. 

All the boilers are of the Babcock & Wilcox water tube type, 
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and each has 152 tubes arranged 14 tubes wide and 18 high. Each 
tube is 4 in. in outside diameter and 18 ft. long. The tubes of each 
boiler connect with two 42-in. diameter steam and water drums and 
the superheater coils occupy a space between the tubes and the 
under sides of these drums. The tubes and the lower halves of the 
steam and water drums in each boiler give 5,120 sq. ft. of heating 
surface, or a little more than 10 sq. ft. of surface per horse-power 
at a nominal rating of 500 hp per boiler. The hot well for each row 
of eight boilers is normally nearly empty, and is connected by an 
automatic valve with the city mains. 

The feed water heater for each row of boilers contains 1,600 sq. ft. 
of coil, is of the National type, and is mounted beside the hot well 
on the wall of the turbine room near each turbine. Each heater 
is expected to add 118° to the temperature of the boiler water when 
it has all of the steam that it can utilize. It is not quite certain 
at what temperature the water of condensation from the turbines 
will reach the feed water heaters, but the expectation is that the 
water will be returned to the boilers with a temperature somewhere 
between 170° and 200° F. The normal pressure of boiler steam is 
to be 175 pounds with 150° of superheat. As already pointed out, 
the circulating pump for condensing water, the boiler feed pumps, 
the dry vacuum pumps and the oil pumps are all steam-driven, 
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feed water from the 17 by 12 by 15-in. duplex back plunger pump 
that sits near the turbine. In the dry air pump the 10 by 18-in. steam 
cylinder is horizontal and the 24 by 18-in. air cylinder is vertical, as 
this arrangement permits the use of a small fly-wheel. Steam en- 
tering this pump is controlled by a throttling governor. To keep 
water out of this pump, a 10-in. separator is connected between it 
and the condenser. For handling the condensing water the cen- 
trifugal pump at each turbine is of the Worthington volute type, 
24-in. size, and is driven by a direct-connected Fleming Harrisburg 
side crank engine with 15 by 15-in. cylinder, at 200 r.pm. This 
engine has a throttling governor. 

The circuit of the condensing water through its pump and the 
condenser forms a syphon, so that the pump is only obliged to give 
the water a-velocity head and to overcome the friction. Though the 
floor of the turbine room is 16 ft. above mean low tide water, it is 
estimated that the maximum lift of the pump that handles the con- 
densing water will be less than 1o ft. Each turbine may draw its 
condensing water from either of the two suction sluices above con- 
sidered, and this makes it possible to discontinue the use of either 
of these sluices for the purpose of cleaning or any other reason. 
The Worthington volute wet vacuum pump is driven by a direct- 
connected 10-hp motor of the induction type. 


| 





| 
Travelling Bridge 
SSeesennte| 
| 
| 


Coal Storage 


] 
—} 4 fy y 

' 

| 


Belt Conveyor No.3 

























mise 
~— ll cies a 
Coal Pocke u 
Hunt. Conve VOT cere \ 9 
___ Boiler House NTI \ 2 
= AoA » k oY ~ 
Tol LI s ha | uj 
a b t 2 a 
Tan ee ss t me 
CHGRG CCE = ) = % 
Original 4th Station p h6UmrCUs ‘ 2 i 
Engive & Dynamo Room ee k S$ a) 
f : SD peel a | 4 
i 5 t 3 Me 
lt Par =Swite he Board. : Ravin - . + > 
“Turbine. i * \ =|| o { 
See Coens ; : i. 
Rss + a & & +9 ate = b=. = att 
SkE A= agate itt 2 =e ts “OO [ 
Reet en oreo ay ‘ slat Satall Nestle Sy 
een eee Fal ee Pe eee Boe {Dwelling | 
SI Bowler =~ S:3 Ss ts tv eege Seteel 
ot __ i House_ 5 eRe LLY y.. Ages Hie = a TSS SS es 
co) Lee Baas a a } ~l2 BlI3 Foamiry’-; @ 
ence oat rt 7 nee 722) 712 Socom it} | 


+Lunrs de n c Van ‘Stone Co. 


Forge & Mach!ne Shop4 | 


Sa nS ] 





mh 


ga eee 


Fic. 6.—PLAN oF FourtH STATION PROPERTY SHOWING 1903-4 AND PROPOSED FUTURE INSTALLATIONS. 


and steam instead of electric drive is used for these pumps because 
there is not as much exhaust steam available as could be used in 
the feed water heaters. 

No economizers are to be used in this plant, but the gases of com- 
bustion from each end group of eight boilers go directly to their 
chimney through a short iron flue of 8 by 20 ft. cross-section. Each 
chimney thus receives the gases from 16 boilers through two flues 
of this size on opposite sides. The number of chimneys for the 
completed station is thus six, there being one chimney for every two 
turbine units. Gases from boilers of 8,000 hp nominal rating thus 
pass to each chimney, which is round in plan with a height of 250 ft. 
above the foundation, and interior diameters of 18 ft. at the bottom 
and 16 ft. at the top. These chimneys are constructed by the 
Alphons Custodis Chimney Construction Company. 

The eight boilers that supply steam to each turbine receive their 


The steam-driven oil pump that supplies oil for the step bearing 
of each turbine has cylinders 10 by 2% by Io in., and can maintain 
an oil pressure of 11,000 pounds per sq. in. The oil cylinder of this 
pump connects with an accumulator that has a 12-in. ram with a 
10-ft., 3-in. stroke, and stores 60 gallons of oil, enough to run the 
step bearing for 10 minutes after the pump stops. At the turbine 
step the oil pressure is 800 pounds per sq. in 

Each of the 5,000-kw turbo-electric units is of the vertical type, 
General Electric make, has a weight of 260 tons and stands 29.5 ft. 
high above the floor. A system of iron stairway and platforms gives 
ready access to all sides of the turbine. The electric generator of 
the turbine weighs 82 tons, and the armature alone 42 tons. It has 
14 poles and operates at 514 r.p.m., so that the current developed 
has 60 cycles per second. The Y-connected armature yields 6,900 
volts, three-phase. The outside diameter of the generator is 12 ft. 
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3 in. For maximum exciting current in the magnet coils the re- 
quired power is 28 kw, or 0.56 of one per cent. of the rated arma- 
ture output. The exciting current for the turbine generators is 
supplied at 125 volts, and for the present will be drawn from 
dynamos in the old station by way of the operating room in the 
switch house. In each turbine room the great Niles crane that 
sweeps over all of the equipment is entirely motor-driven and has 
a lifting capacity of fifty tons. 

From each turbine generator the 6,900-volt, three-phase current 
passes to a pair of 800-amp., 15,000-volt oil switches on the second 
floor of the switch house, and through these switches to double sets 
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FIG. 7.—MAP OF BOSTON EDISON LIGHTING AREA, I904. 


of three-conductor bus-bars in brick and stone compartments on 
the floor below. On these bus-bars each connection between a 
cable and its bar is contained in a separate compartment. Some of 
the transmission lines to the distant towns supplied by the Edison 
system are connected to these 6,900-volt bus-bars through 15,000- 
volt, 300-amp. oil switches. For some of the other transmission 
lines a voltage of 4,600 is desired, and double sets of three-phase 
bus-bars of this voltage are, accordingly, mounted in compartments 
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with the transformers in the main room and air chambers under- 
neath. In this building there are at present six air-blast trans- 
formers of the General Electric make. Each of three of these trans- 
formers is rated at 900 kw and has a ratio of three to one between 
primary and secondary windings, so that with 2,300-volt current 
from the old generators at the L Street station, a current of 6,900 
volts can be delivered to the bus-bars in the switch house. The other 
group of three transformers have a capacity of 500 kw each, and 
change the current from 2,300 to 7,960-2,650 volts, from which the 
pressure of 4,600 volts for the bus-bars can be obtained by suitable 
connections. Two blowers each driven by a 5-hp, 6-amp., 550-volt 
induction motor are used to maintain the air pressure in the chamber 
under the transformers. 

The goo-kw transformers are connected to the high-voltage bus- 
bars through 15,000-volt, 500-amp. oil switches, and the 500-kw 
transformers are so connected through 15,000-volt, 300-amp. oil 
switches. To connect the primary windings of the goo-kw trans- 
formers with the 2,300-volt bus-bars of the old generators, two 
1,200-amp., 2,300-volt oil switches are employed. From the 4,600 
and 6,900-volt bus-bars at the L Street station energy is transmitted 
to the various sub-stations of the Edison system. 

Though the design of the new station at L Street contemplates 
its ultimate extension, so as to include a generating capacity of 
60,000 kw, the present structure is of much smaller capacity. The 
turbine room now nearing completion covers one-third of the area 
for which the entire turbine house is designed, and provides room 
for four of the 5,000-kw turbine units. Present plans, however, call 
for the installation of only two of these turbine generators. Follow- 
ing the present equipment of the turbine room the boiler house has 
been constructed so as to allow the erection of two rows of boilers, 
sixteen in all, connected with a single chimney. 

These equipments give the new turbine plant a generating capacity 
of 10,000 kw, and a little more than double the capacity of the L 
Street station. At this point it is interesting to note the rise in 
generating capacity of the Boston Edison system. The first station 
of this system was a rented building located between Bumstead Court 
“and Head Place, and contained at the start a Babcock & Wilcox 
boiler rated at 200 hp, one 90-hp Armington & Sims engine and two 
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like those for the 6,900-volt bars. In order to obtain the 4,600-volt 
current and also the 6,900-volt current while the turbine plant has 
been under construction, transformers have been resorted to. These 
transformers draw their energy from the main generators in the 
old L Street station, which operate at 2,300 volts, 60 cycles, three- 
phase. Space for the transformers in question has been provided 
by a building at the rear of the old station. 

This building is a one-story structure of brick, steel and concrete, 


Edison dynamos, type H, of about 400 16-cp lamp capacity each. 
On the basis of 4 watts per candle-power the kilowatt rating of 
each of these dynamos would have been 25.6 and 51.2 kw for the pair. 
This station was first started on February 20, 1886. The equipment 
at this station was soon increased by the addition of other boilers, 
similar engines and four type H and two type S Edison dynamos, 
so that it had a capacity of 2,400 16-cp lamps, or 153.6 kw on the 4 
watts per candle-power basis in the H dynamos before the end of 
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Fic. 10.—ENGINE Room, L Street STATION, Boston Epison System. 





FIG. II1.—CONVEYOR BRIDGE. 


FIG. 15.—BUS-BARS, THIRD STATION. 
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FIG. I13.—-OPERATING BOARD, THIRD STATION, FIG. 16.—ONE OF THE LATEST GENERATORS AT THE THIRD STATION. 
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Fic. 18.—VIEw IN THE OLD ENGINE Room, Boston Epison ATLANTIC AVENUE STATION. 
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the year in which it was started. Even this rapid increase was not 
sufficient to meet the growing demand for electric light, and a new 
two-story brick station, 50 by 70 ft. in ground area was erected ad- 
joining the old one in the early months of 1887. This new station 
was designed for twenty Armington & Sims engines of 150 hp each, 
and forty Edison No. 20 bipolar dynamos. Two of these dynamos 
were belted to each engine, and were operated in series on the three- 
wire system, with approximately 250 volts on the outside wires. 
This station was started in June, 1887, with seven of the engines and 
fourteen of the dynamos just named. Rating these fourteen dynamos 
at 60 kw each gives the capacity of the new station as 840 kw at the 
start. 

In order to reach the north end of the city a second station -was 
built shortly after the first and consisted of a two-story brick build- 
ing’ with a ground area 164 ft. deep between Hawkins and Bowker 
Streets, and a frontage of 38 ft. 3 in. on the former and 15 ft. 3 in. 
on the latter. This second station was started on December 21, 
1887, with an equipment of two Heine boilers, one of 200 and the 
other of 400 hp, four Armington & Sims high-speed engines of 
150 hp each, like those at the first station, and eight of the No. 20 
Edison dynamos belted in pairs to the engines. At 60 kw each the 
rating of these eight dynamos would amount to 480 kw, and this 
added to the capacity at the first station gives a total of 1,320 kw 
for all the dynamos of the system on the date last named. This 
second station was designed for an ultimate equipment of 12 of the 
150-hp engines and 24 of the 60-kw dynamos, which with the 4o 
dynamos that could be installed at the first station would give a total 
equipment of 64 of these 60-kw dynamos. 

This limit to the generating capacity of both the second and third 
stations was reached before the middle of 1891, when 64 dynamos 
had all been installed, giving a capacity of 3,840 kw. A third gen- 
erating station was then seen to be necessary and a site on the 
harbor front at the foot of Pearl Street, between Atlantic Avenue 
and the water was selected. This site had the advantages not pos- 
sessed by the first and second stations, of sea water for condensing 
purposes, and of the direct delivery of coal from vessels. Ground 
was broken for the third or Atlantic Avenue station on October 10, 
1891, on the site just mentioned where English tea ships were un- 
loaded free of charge almost 118 years earlier; that is, on December 
16, 1773. This third station began operation in the latter half of 
1892, and in its equipment as in its location it differed much from 
the two earlier plants. The boilers were all of the Babcock & Wil- 
cox water tube type, and each had a water heating surface of 3,680 
sq. ft. and was rated at 368 hp. Instead of small horizontal, high- 





FIG. 19.—SWITCH HOUSE, THIRD STATION, 


speed, simple, non-condensing, belted engines, like those at the first 
and second stations, the engines at the third station were of the 
large slow-speed, vertical, triple-expansion, condensing, direct-con- 
nected type. 

Each of the first four engines installed at this third station had 
three vertical cylinders, carried a dynamo at each end of its shaft, 
and was rated at 660 hp with 120 r.p.m. and 160 pounds steam pres- 
sure. These engines were built by the J. Morgan Poole Company. 
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Two multipolar dynamos were connected at opposite ends of the 
shaft at each of these four engines. Each dynamo was of Edison 
General Electric make, had 14 poles, was rated at 200 kw, and de- 
veloped continuous current at 160 volts. This voltage of 160 for the 
dynamos at the Atlantic Avenue station was adopted in order to 
provide for the loss of pressure in the feeders between this station 
and the greater part of the service area of the Edison system at 
that time. 

These eight dynamos of 200 kw each added a generating capacity 


$ 





FIG. 20.—CONTROL DIALS, THIRD STATION, 


of 1,600 kw to the Edison system, and brought the combined capacity 
of the three stations up to 5,440 kw, in 1892. This equipment, with 
the aid of storage batteries served to carry the increasing load of 
the Edison system until the year ending at the middle of 1896, during 
which a fifth vertical engine with two direct-connected generators 
was added at the third station. This engine was of the McIntosh & 
Seymour make, cross compound, condensing and rated at 1,200 hp 
with 100 r.p.m., and 160 pounds steam pressure. Each end of the 
shaft of this engine carries the armature of a 12-pole, 400-kw, 160- 
volt, continuous dynamo of General Electric make. These two 
dynamos brought the generating capacity of the three Edison sta- 
tions up to 6,240 kw in 1806. 

By 1899 another increase in generating capacity was necessary and 
this was made by the addition of two vertical engines, each direct- 
connected to a single multipolar dynamo. These engines are also of 
the McIntosh & Seymour make, cross compound, condensing, each 
rated at 1,200 hp with 160 pounds steam pressure and 100 r.p.m., and 
are located in the original engine room at the third station. Unlike 
the first five engines at that station, the two under consideration, 
numbered 6 and 7, carry only one generator, and this generator is 
mounted between the main bearings instead of at the end of the 
shaft. The two generators connected to Nos. 6 and 7 engines were 
made by the General Electric Company, and each is rated at 800 kw 
and 300 volts, continuous current. 

These 300-volt generators, unlike the other ten in the old engine 
room of the third station, are each connected to only the outside 
wires of the three-wire system. Ballancing of the load on the two 
sides of the system is thus left to the other generators. The two 
dynamos driven by each of the first five engines at the third station 
are connected in series with their common terminal on the neutral 
wire of the system, and the other two poles of these two dynamos 
are connected respectively to the positive and negative wires, just 
as is the case with the pairs of bipolar dynamos belted to single 
engines at the first and second stations. By the two 800-kw dynamos 
the generating capacity of the three stations was increased to 7,720 
kw, in 1899, deducting 120 kw for the capacity of two of the 60-kw 
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bipolar dynamos that had been taken for use as a motor-generator. 
Even this capacity was seen to be inadequate, especially as it was no 
longer desirable to operate the simple non-condensing engines at 
the first and second stations, and an extension of the third station 
building was begun in Mach, 1900, and completed the following year. 

The old engine room at the third station had an area of 60 by 160 
ft., including the switchboard room, which was 70 by 126 ft. in area. 
In this old engine room the 12 direct-connected generators have a 
combined capacity of 4,000 kw. For the new engine room at this 
station the ground area is about 150 by 85 ft., and the intended equip- 
ment is six direct-connected units of 1,600-kw capacity each. These 
figures for areas do not include the boiler room. Two of the gen- 
erating units just named were installed in 1901, and two more have 
since been added. Each of these units consists of a McIntosh & 
Seymour vertical engine direct-connected to a General Electric gen- 
erator mounted between the main bearings. 


The engines are rated at 2,400 hp each with 160 pounds steam 
pressure and 100 r.p.m. All four engines are cross compound and 
they exhaust into a common condenser pipe of 50 in. diameter that 
extends entirely around the new engine room. The 1,600-kw gen- 
erator driven by each of these engines operates at a maximum voltage 
of 300, and delivers continuous current to the outside wires of the 
three-wire system. One of these generators is designed to deliver 
both alternating and continuous current, has 30 poles and at 100 
r.p.m. develops 184 vqlts alternating, six-phase, at 25 cycles per 
second. It was the intention when this generator was installed to 
use step-up transformers with it and obtain a high voltage for trans- 
mission to sub-stations, but the purchase of the L Street station of 
the Boston Electric Light Company shortly thereafter made it un- 
necessary to carry out this plan. With generators of 4,000 kw total 
capacity in the old engine room of the Atlantic Avenue station, and 
generators of 6,400 kw in the new engine room the total capacity 
there amounts to 10,400 kw. The old bipolar dynamos of 3,720-kw 
capacity, more or less, at the first and second stations can hardly 
be considered live generating apparatus at this date, but probably 
some of them could be put into service in case of a break-down at 
other stations. 


Boilers at the third station have been increased in number as 
engines were added from time to time until now there are fifteen, 
all of the Babcock & Wilcox water tube type. Seven of these boilers 
contain 3,680 sq. ft. of water heating surface each, and the remain- 
ing eight each have 4,181 sq. ft. of such surface. In 1gor1 the sale 
of all the assets of the Boston Electric Light Company to the Edi- 
son Electric Illuminating Company brought the L Street station 
in South Boston to the latter company. This station was built in 
1898 at the water front, as previously mentioned, on land formerly 
occupied by the Harrison Loring shipyard. In ground area the 
original L Street station, including the boiler room and coal pocket 
measures 174 by 244 ft. The boiler room is separated from the 
engine room by a brick wall and contains 12 Babcock & Wilcox 
boilers set in six batteries. Each of these boilers has a nominal 
rating of 500 hp and operates at 160 pounds as a standard pressure. 
In the engine room there are six vertical cross compound condensing 
engines of the McIntosh & Seymour make, each rated at 2,350 hp, 
with 160 pounds steam pressure and 120 r.p.m. Between the main 
bearings of each of these engines there is mounted a General Electric 
alternator with a rotating magnet frame of 60 poles. 

Each alternator is rated at 1,500 kw and 2,250 volts, three-phase 
and 60-cycle. These six main generators supply current to 23 motor- 
generator sets located in the same room and also operate the trans- 
formers already mentioned that step up to 6,900 and 4,600 volts for 
the transmission lines, besides delivering energy to the distribution 
system in Boston at 2,250 volts. In these six alternators there is a 
combined capacity of 9,000 kw, and with the 10,400 kw of generator 
capacity at the Atlantic Avenue station the Edison system has at the 
present time 19,400 kw of main generators in position. This takes 
no account of the old bipolar dynamos at the first and second sta- 
tions. The two 5,000-kw turbine alternators to be installed at the 
new L Street station will thus raise the capacity of live generating 
apparatus at L Street and Atlantic Avenue to 29,400 kw. 

This rise of generating equipment from the two 25-kw dynamos 
of 1886 has been brought about by the increase of connected loads, 
the purchase of other lighting systems, and by transmission of energy 
to towns and cities distant in some cases more than 25 miles from 
either of the generating stations. At the middle of 1887, about 16 
months after the little plant at Head Place began to operate, it was 
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supplying current to 8,500 incandescent lamps on the premises of 200 
customers, and to 80 electric motors with a total rated capacity of 
250 hp. At the middle of 1901, before the purchase of the Boston 
Electric Light system had been completed, the circuits of the Edison 
Company were connected to 2,503 arc lamps, 247,935 incandescent 
lamps and to 2,621 motors with an aggregate rating of 10,651 hp. 
On the same date the Boston Electric Light system was operating 
4,913 arc lamps, 112,636 incandescent lamps and 1,849 motors with an 
aggregate rating of 5,408 hp. The absorption of the Boston system 
and the growth of another year brought the load on Edison circuits 
at June 30, 1902, up to 442,034 incandescent lamps, 4,913 arc lamps 
and 18,621 hp in capacity of connected motors. Since the date last 
named the purchase by the Edison Company of a number of-electric 
lighting systems in cities and towns within a radius of 25 miles from 
Boston, aided by the growth of business in that city, has given its 
lines a connected load of 681,162 incandescent lamps, 9,803 arc lamps 
and 24,225 hp in capacity of connected motors. All of the loads 
combined represent an equipment of 1,152,379 incandescent lamps of 
16 cp each. 





Veto of Niagara Power Bill. 





Governor Odell, of New York, has vetoed the bill of Assemblyman 
Thompson enlarging the scope and powers of the Niagara, Lockport 
& Ontario Power Company. In his memorandum the Governor 
says that, while the bill is desired by the immediate locality con- 
cerned, he is convinced that throughout the State it is almost uni- 
versally disapproved. He summarizes the history of the corpora- 
tion since 1894, when the company was chartered by special act 
“to furnish pure and wholesome water for domestic purposes to the 
City of Lockport, as well as to generate and sell electricity in the 
Counties of Niagara, Orleans and Erie,” and remarks that the time 
in which work was to have begun has about elapsed “without ad- 
vantage having been taken of the valuable rights conferred by the 
original act.” It is now proposed, he points out, to eliminate the 
water supply feature and extend to all the counties of the State the 
right to sell electric and hydraulic power, with very broad powers 
of condemnation and few restrictions or safeguards, and without in 
any way exacting compensation. There is nothing, he says, to 
prevent the sale of this charter to a competing company, and there- 
fore competition is not assured. 

“The plea that other corporations are enjoying similar privileges 
to those which this bill seeks to bestow is no justification,” the 
Governor says, “for the continuance of policies which dissipate the 
rights of either the State or the municipalities. That governmental 
policy which does not respect the expressed will of our citizens in 
relation to both safeguarding their rights and exacting compensation 
for them is sure to meet with just criticism and disapproval. 

“That these privileges are valuable is beyond question, and that 
the State has the right to demand a proper recompense for them, 
therefore, should never be lost sight of. That this proposed act 
does not take cognizance of these facts makes it, in my mind, un- 
desirable legislation.” 

Governor Odell calls attention to the widespread solicitude, ex- 
pressed in protests from all over the Union, as to peril to the beauty 
of Niagara Falls. On the question of threatened damage to the 
falls, he says, there is wide difference of opinion. “If the result, 
however, would be less harmful,” says the Governor, “than those 
who seek for the preservation of the falls believe, it certainly would 
lead, or rather, be an excuse for other companies that would in 
the end produce the results which are feared. The Legislature should 
protect the falls, rather than increase the menace to which I have re- 
ferred, by restricting those corporations which are already in pos- 
session, by compelling the removal of obstructions and unsightly 
structures which mar the beauty of Niagara.” 





Municipal Plant to Be Sold. 





News from the west states that another town has become tired 
of municipal ownership. The electric lighting plant, located in 
and owned by the city of Leon, Iowa, has been offered for sale. 
Leon is the county seat of Decatur County and has a population 
of 2,000. 















































Some Aspects of New England Central Station 
Development. 


UNDERGROUND CABLES AND CONDUITS IN NEW ENGLAND. 
DISON tubes made up 
Ek the first underground 
conduits and conduc- 
tors in Massachusetts, and 
probably in New England. 
The five Edison companies 
in Massachusetts were early 
in the field, the Lawrence 
company having been incor- 
porated in 1882, the Fall 
River and the Brockton 
companies in 1883, the New 
Bedford company in 1884, 
; and the Boston company in 
FIG. I.—WINDOW BOSTON EDISON STATION. 1885. All of these com- 
panies except that at Brock- 
ton appear to have installed underground tubes at the start, but in 
that city all of the electric light wires seem to have been overhead 

prior to the year ending on June 30, 1890. 

On June 30, 1888, the Edison company at Boston had 64,530 ft., at 
Fall River 7,949 ft., and at Lawrence 7,000 ft. of underground tubes 
or conduits. For the Boston and Fall River companies the respective 
lengths of wire in conduits were exactly three times the lengths of 
these conduits, showing clearly the use of three-wire Edison tubes. 
At Lawrence, however, the length of wire in conduits was 41,347, 
showing that some conduit other than three-wire tubes was used. 
Though figures for the conduits of the New Bedford Edison Com- 
pany are not available for the date last named, a part of the circuits 
there were no doubt underground, and the length of three-wire tubes 
on June 30, 1889, was 7,200 ft. Aside from the Edison systems 
just considered, the only underground electric lighting circuits in 
Massachusetts during 1888 were those at Pittsfield and Springfield, 
and the Pittsfield circuits were discontinued during the following 
year. The underground wires at Pittsfield measured 47,100 ft. on 
June 30, 1888, and belonged to the Pittsfield Illuminating Company, 
which operated Westinghouse dynamos. These dynamos were prob- 
ably alternators of 1,000 volts, and this would indicate that the un- 
derground circuits were operated at the same pressure. As these 
circuits were discontinued during the following year, it is a fair 
presumption that their insulation gave way. 

At Springfield the underground circuits were made up of single- 
conductor, rubber-insulated, lead-covered cables laid in wooden 
conduits or boxes and connected to 1,000-volt Westinghouse alter- 
nators. On June 30, 1888, the length of these conduits in Springfield 
was 4,700 ft., and the length of conductors therein was 20,000 ft. 
Unlike Pittsfield, the underground circuits at Springfield have been 
maintained and greatly extended, so that on June 30, 1903, the total 
length of conduits there was 101,385 ft., and they contained 518,992 
ft. of wire. These wires varied in size from No. 8 to cables of 500,- 
000 cm. cross section. Meantime the voltage on the underground 
circuits has been raised and varied so that they now operate at 2,500, 
6,000 and 10,000 volts respectively. The present cables are of both 
the single-conductor and duplex types, and all are rubber-insulated 
and lead-covered. Cables operating at 10,000 volts carry direct cur- 
rent for are lighting, and have one conductor each. Duplex cables 
carry 60-cycle, two-phase alternating currents, some at 2,500 volts 
for distribution from the sub-station, and others at 6,000 volts to 
complete the transmissions between the water power plants on the 
Chicopee River and the sub-station. 

The rubber insulation on each conductor of the 10,000-volt cables 
is 7/32 in. thick, and is covered with a 5/64-in. sheath of lead. On 
each conductor of the 2,500-volt cable the rubber is 7/64 in. thick, 
and the lead outside of both conductors has a thickness of 3/32 in. 
The 6,000-volt cable has a rubber cover of 1% in. on each conductor, 
and 3/32 in. of lead over the pair. All of the later underground 
construction has been with vitrified clay conduits in lengths of 18 in., 
and laid in beds of concrete 4 in. thick on top, bottom and sides. In 
these clay conduits each single duct has a 3-in. circular opening, 








and each multiple duct has a 4-in. square opening. Single ducts were 
so laid as to break end joints, were given %4 in. of cement mortar 
between layers and about each joint of multiple ducts a strip of 
burlap 6 in. wide was placed after having been dipped in hot coal 
tar or neat Portland cement. The depth of trench in each case was 
such that the top of the layer of concrete over the ducts is 18 in. 
below the surface of the street. 

In 1900 the population of Springfield was 62,059, so that it stood 
ninth among the cities of the State in this respect, but in the lengths 
of its underground cables and conduits it ranks next to Worcester and 
Boston. Until the year ending June 30, 1895, during which the 
Boston Electric Light Company and also the Brookline and Sub- 
urban Companies in that city laid considerable lengths of under- 
ground conduits, the Springfield system and the five Edison plants 
were the only ones in Massachusetts that maintained more than 
trifling lengths of electric light conductors underground. It thus 
appears that, with the single exception of the Springfield system, the 
Edison plants were more than a decade ahead of all others in the 
State in the construction of underground circuits. 

Of course, a ready explanation of the priority of the Edison plants 
in underground work rests partly on the low voltage of 250 to 300, 
which has been maintained from first to last between the. outside 
conductors of their three-wire distribution systems. This explana- 
tion brings out more clearly the enterprise of the managers of the 
Springfield system, in which alternating current of 1,000 volts was 
distributed through an extensive set of underground cables during 
seven or eight years before any successful attempt on a large scale 
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FIG. 2.—UNDERGROUND CONDUITS, SPRINGFIELD, 


was made elsewhere in the State to operate underground circuits 
of more than 300 volts. 

The figures for underground conductors in the electric lighting 
systems of Massachusetts on June 30, 1894, are interesting on this 
point. Aside from the five Edison systems above considered, the 
only lighting plants with underground wires in the State, and the 
lengths of these wires, were the Springfield with 67,272 ft., the 
Brookline with 1,000 ft., the Pittsfield with 1,000 ft., the Great Bar- 
rington with 450 ft., and the Winchendon with 108 ft. 

Since June 30, 1895, when the Boston Electric Light Company had 
387,806 ft., the Suburban company, of Boston, 9,656 ft., and the 
Brookline company 14,872 ft. of wire underground, the installation 
of underground conduits and cables has gone rapidly forward in 
some cities of Massachusetts. During the following year the Boston 
Electric Light Company increased its length of underground wires 
to 942,582 ft., and 25,000 ft. of wite was put into an equal length of 
underground conduit in the town of Lenox. At that time the Bos- 
ton Electric Light Company was operating direct-current power 
circuits of about 500 volts, constant-current circuits from arc dynamos 
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that probably ranged from 2,500 to 10,000 volts, and circuits with 
alternating current at 1,000 or 2,000 volts. It is probable that parts 
of all these circuits were included in the underground work. In the 
Lenox underground system alternating current, probably single- 
phase at 1,000 volts, appears to have been used. Both the Sub- 
urban and the Brookline companies, like the Boston, were distrib- 
uting 500-volt direct current for motors, constant current from arc 
dynamos, and alternating current for incandescent lighting, but it 
cannot be stated here which of these classes of service first went 
underground. 

During the year ending June 30, 1897, the Worcester Electric 
Light Company brought the length of its underground conduits, 
which had been started during the previous year, up to 12,554 ft. 
On June 30, 1808, the length of wires that had been installed in the 
underground conduits of Worcester was 243,266 ft. At that time 
the Worcester company was operating 500-volt power circuits, con- 
stant-current circuits from arc dynamos, and circuits with alter- 
nating current of probably about 2,000 volts. 

The next important addition to the group of lighting systems with 
underground conduits in Massachusetts was that at Lowell, where 
8,206 ft. of wire were laid in 1,364 ft. of conduit during the year 
ending June 30, 1901. At that date the Lowell Company was oper- 
ating 500-volt power generators, constant-current arc dynamos, and 
2,200-volt alternators. The Suburban company, of Boston, appears 
to have reached its maximum length of underground wires, 18,924 
ft., during the year ending June 30, 1898, and from this date until 





FIG. 3.—CROSSING A BRIDGE IN LOWELL WITH CABLES IN IRON PIPES. 


the sale of its assets to the Boston Edison Company, on December 
31, 1901, there was a decline in the length of these wires. 

On February 28, 1902, the transfer of all the property of the Bos- 
ton Electric Light Company to the Boston Edison Company was 
completed. On June 30, 1901, the former of these companies had 
installed 4,198,961 ft. of wire in 304,874 ft. of underground conduit. 
At the same date the wires of the Boston Edison Company, all 
underground, measured 2,029,583 ft. in 497,417 ft. of conduit. Dur- 
ing the year ending June 30, 1899, the Malden Electric Company 
laid 1,200 ft. of wire in 1,000 ft. of underground conduit, but this 
wire seems to have been discontinued before June 30, 1902. During 
the year ending at the date just named the Suburban Company, of 
Revere, laid 6,400 ft. of wire in an equal length of underground 
conduits, and this remained the same a year later. This company 
operates with 2,300-volt alternators and 9,000-volt constant-current 
transformers. During the year ending June 30, 1891, the Pittsfield 
Electric Company laid 1,000 ft. of wire in 500 ft. of underground 
conduit, and the wire increased to 2,150 ft. on June 30, 1897, but had 
declined to 946 ft. on the corresponding day of 1904. 

The Church Green plant, a system distributing direct current at 
about 110 or 220 volts in a small part of Boston, had laid 16,755 ft. 
of wire in underground conduits by June 30, 1897, but on the like 
day of 1902 this length had shrunk to 10,755 ft., and the system was 
sold to the Boston Edison Company on May 1, 1903. On June 30, 
1903, the electric system at Winchendon, above noted, had increased 
its length of underground wires to 1,704 ft. in the same length of 
conduit. The Leominster plant had 1so ft. of wire underground at 
the date just named. In the electric system at Lynn 6,565 ft. of wire 
was put underground during the year ending June 30, 1902, and in 
the following year the length was increased to 10,618 ft. At Lenox 
the lengths of wires and conduits alike had increased to 51,023 ft. 
at the middle of 1903. 
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The larger electric lighting systems of the State had lengths of 
wires in underground conduits as follows on June 30, 1903: 
Company. 


Feet of conduit. Feet of wire. 


ET UGEINNE  CUd eA Lined ccariecksevdeussss 876,315 6,592,181 
NE 14 ee She oe whKd.€ 6.0 60.4 0 44. 00.4 Chere 185,261 1,895,939 
SeeO: KOEMEEED. cei chet avetecsecccuses 101,385 518,992 
OP La ae ere rrr Pere 46,091 261,563 
TL SONU AE Oils s b.vod shi vaGew soe 0ke Ns eNs 26,686 84,776 
Ue oe ee ae cee ee ee 24,223 146,877 
OO EES SAE Pert error err ry Tae 21,050 115,525 
SE, ME 68d ve cs rte cheedd bed ed-ee oes 18,503 68,364 
Deee, SIRNOND, sic od xaae couatenssvvtewne 13,890 59,490 


Each of the five Edison systems of the State has been consolidated 
with or has absorbed another competing system;: but it seems that 
outside of Boston these other systems had no underground circuits. 
In New Bedford and Fall River at least, and probably in all of the 
other Edison plants, many of the original iron tubes buried twenty 
years ago are still doing regular service. In Lawrence the use of 
Edison underground tubes seems to have declined, for the greatest 
length of wires in conduits there was 72,797 ft., reached by the middle 
of 1891, with 7,200 ft. of conduit. Another decline in the extent of 
an Edison underground system is that at Brockton, where a length 
of 34,534 ft. of conduit and 123,903 ft. of wire therein was installed 
by the middle of 1894, but had shrunk as indicated by the table, 
in 1903. 

In July, 1890, the Edison company, of New Bedford, was consoli- 
dated with the local gas company, which also did electric lighting, 
and at that time the Edison system included 24,000 ft. of wire in 
8,000 ft. of underground conduit. At the time of the consolidation 
the gas company had no underground lines, but since that date the 
length of wires in conduits has been extended as indicated in the 
table. A part of the increase seems to have been made with Edison 
tubes, and a part with clay ducts. 

On July 1, 1896, the Fall River Electric Light Company purchased 
the entire plant of the local Edison system, which then included 
104,040 ft. of wire in 26,963 ft. of conduit. The purchasing company 
had no underground circuits at that time, but since then the length 
of wire in conduits has more than doubled. The increase of un- 
derground lines has been divided between Edison tubes and clay 
ducts, but future extensions will be made mainly with the latter. 

As above noted, the length of underground wires in the system of 
the Boston Electric Light Company at the time of its absorption by 
the Boston Edison was more than 4,000,000 ft., and it follows that 
more than 60 per cent. of the wire shown in the table for the Boston 
Edison Company was derived from the Boston Electric system. As 
this latter system contained no Edison tubes, these tubes now carry 
less than four-tenths of the underground circuits of the Boston 
Edison Company. 

The actual percentage of the wires of this company that are in 
Edison tubes must in fact be much below 4o per cent., for a large 
amount of clay conduit has been laid by it. The later practice in 
the Boston Edison system has been to lay all feeders with lead- 
covered cables in conduits, devoting the Edison tubes to mains and 
service taps. In May, 1901, before consolidation with the Boston 
Electric system the Edison system there included 301,329 ft. of tubes 
used as mains with conductors that varied in size from 200,000 to 
350,000 cm., and 127,000 ft. of tubes used as feeders and containing 
1,000,000-cm. conductors, all of these tubes being three-wire. There 
was also 17,000 ft. of tube used for the lines between the several 
stations and sub-stations. This gives a total of 428,329 ft. of Edison 
tube containing 1,284,987 ft. of conductors in use for mains and 
feeders. At the same time the Edison system contained 145,000 ft. 
of 1,000,000-cm., 35,000 ft. of 350,000-cm. cable, also 1,000 ft. of 12- 
conductor and 63,000 ft. of 3-conductor cable, all laid in conduits. 
The entire length of these cables was thus 449,000 ft. Most of this 
cable was insulated with rubber, but a part with paper, and 80,000 ft. 
of cement-lined iron duct and 371,000 ft. of clay duct were in use 
to carry the cables. 

3etween the L Street generating plant of the Boston Edison sys- 
tem and the sub-stations at Newton, Somerville, Woburn, Dedham, 
Milton and Natick, that are to distribute current in eighteen cities 
and towns within thirty miles of Boston, the transmission lines con- 
sist in part of underground cables. The completed length of these 
cables is 115,000 ft., and they are all laid in 3-in. vitrified clay conduit. 
Each cable carries three No. 4/o copper wires insulated with paper 
and covered outside with a lead sheath that is 1/1o in. thick. 

About each conductor the paper is 3/16 in. thick, the spaces be- 
tween the three conductors of each cable are filled with jute, and out- 
side of the three conductors, next to the lead sheath, there is another 
3/16-in. layer of paper. 
current at 6,900 volts. 


These cables carry three-phase, 60-cycle 
Since June 30, 1903, the electric light and 
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power circuits in the central part of the business section of Lowell 
have all been put underground. This has largely increased the 
lengths of cable shown for the Lowell Company in the above table, 
but the length of conduit is about the same. In its present state the 
Lowell system includes about fifty miles of cables that vary in size 
from duplex No. 10 pressure wires to conductors of 500,000 cm. 
The cable is laid in tile conduits, as a rule, is mostly rubber-in- 
sulated, and is lead-covered. Much of this cable distributes 22,000- 
volt alternating current, and many of the transformers are in street 
manholes, from which secondary circuits of 110 volts are carried. 
At one point where the cables cross a bridge under its paving they 
are carried in iron pipes to save room. In Lowell the conduit system 
is continuous from the generating station on the bank of the Concord 
River to the business section. 

At Providence, R. I. the Narragansett Electric Light Company 
began to put its wires underground in 1899, and since that time vitri- 
fied clay conduits have been laid in more than forty miles of streets. 
These conduits contain more than 1,700,000 ft. of ducts, of which 
about 700,000 ft. are in the multiple-duct form, and over 1,000,000 ft. 
are single-duct. Upwards of 850 manholes give access to the duct 
system, the standard size of each being 7 by 7 ft. square and 8 ft. 
deep. In front of the battery sub-station of the system there is a 
great manhole 21 ft. long, 8% ft. wide and 9 ft. deep. Some of the 
manholes extend below the water level in Narragansett Bay, and it 
was necessary to make them water-proof with linings of tar paper 
put on with hot asphalt and then a layer of cement concrete. In 
junction manholes fuses connect the cables so that a defective sec- 
tion may be readily located. 

All of the cables in these conduits are rubber-insulated and lead- 
covered, and all conductors larger than No. 6 B. & S. gauge are 
stranded. These cables carry voltages of 250 to 500 on a three-wire 
system, constant current for arc lighting at voltages up to 6,500 
volts, 2,300-volt alternating current, and 11,000 volts on the trans- 
mission lines to the sub-stations at Warren and Warwick. For 500 
volts and under the thickness of rubber insulation on cables is 5/32 in. 
The cables for 2,300 volts and for constant current up to 6,500 volts 
have rubber 7/32 in. thick on each conductor, and on the 11,000-volt 
cables the thickness of rubber is 9/32 in. There are four miles of 
this 11,000-volt cable in the conduits, and it connects with 800 ft. of 
armored cable that crosses the Seekonk River. In size of conductors 
the underground cables range from No. 14 to 1,000,000 cm. and their 
total length is 1,468,200 ft., or 278.06 miles. There is also 5,000 ft. 
of the armored submarine cable used with currents of the several 
voltages, used mainly in crossing the river to East Providence. 
Starting from the generating station on South Street at the water 
front the underground cables cover the entire central business sec- 
tion of the city and run out into the residence portion. 

ELECTRIC TRANSMISSION FROM CITIES IN NEW ENGLAND. 


Transmission of energy from water powers to distant cities has 
justly received much attention, but another important branch of 
transmission has sprung up without attracting much notice. This is 
the transmission from comparatively large cities to smaller and dis- 
tant places. By such transmissions the populations and especially the 
areas supplied by single electric systems have been much extended 
within the period since 1890. In Massachusetts the electric supply 
systems of Boston, Cambridge, Haverhill, Lawrence, Lowell, Lynn, 
Malden, Marlboro, New Bedford, Springfield and North Adams, 
besides those of a number of smaller places now extend to other 
cities or towns. From the new generating station in Cambridge 
current of 2,300 volts, 60 cycles, three-phase is transmitted to Bel- 
mont, an adjoining town. In the towns of North Andover and 
Methuen, which bound the city of Lawrence on two sides, both 
public and commercial lighting is supplied directly from the water 
power station of the electric company in that city. The arc lamps 
used to light the streets in these towns are on series circuits, and 
commercial incandescent lamps are supplied through transformers on 
circuits of about 2,200 volts. 

From the steam power station on the river bank in Lowell electric 
current is transmitted to the towns of Billerica, Tewksbury and An- 
dover, all three within a ten-mile radius. The series incandescent 
street lamps in Billerica are controlled by a regulating transformer 
at the Billerica end of a 2,200-volt line from the bus-bars at the 
Commercial service in this town is also furnished through 
In Tewksbury incandescent 
For the transmission 


station. 
transformers on the 2,200-volt line. 
street lamps are operated on a series circuit. 


to Andover the 2,200-volt current at the Lowell station is raised by a 
transformer to 6,600 volts, and this pressure is reduced to 2,200 volts 
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at the Andover end for distribution there. A part of this 2,200-volt 
current goes to a constant-current transformer in Andover for the 
operation of series arc and incandescent street lamps. In the town 
of Groveland, across the river from Haverhill, series incandescent 
street lamps are operated from the steam-driven electric station on 
the bank of the Merrimac in that city. 

Four cities, Malden, Everett, Medford and Melrose, are all sup- 
plied with street and commercial lighting direct from a generating 
plant using steam power, in the former. These cities form a rather 
compact area of about six miles north and south, and a like distance 
east and west. Circuits of series arc and incandescent street lamps 
in all four cities are connected to constant-current transformers at 
the generating station in Malden. Commercial lighting and power is 
distributed in these cities from 2,200-volt circuits that also run back 
to the generating plant. Southboro, a town that adjoins Marlboro, 
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FIG. 4.—PLANT CONNECTING CIRCUITS, SPRINGFIELD, MASS. 


is supplied with series incandescent street lamps, and with com- 
mercial lamps from circuits that start from the steam power electric 
station in that city. The steam power station on the water front in 
New Bedford supplies public and private service in Fairhaven by 
circuits that cross the river which separates the city and town. No 
step-up transformers are used, but all service in Fairhaven is taken 
either from constant, direct-current circuits or from 1,000-volt, single- 
phase lines that run back to the switchboard at the generating plant. 
From the sub-station of the Springfield system, on the bank of 
the Connecticut River, distribution is carried out in that city and 
also in the adjoining towns of West Springfield and Longmeadow. 
For street and commercial lighting over this area constant-current 
arc circuits and two-phase circuits of 2,500 volts are utilized. The 
electric station in Pittsfield operates a constant-current circuit for in- 
candescent street lamps in the town of Dalton. From the generating 
station in North Adams current is transmitted for public and private 
lighting in Adams, Williamstown and Clarksburg parts of which 
are eight to ten miles distant. Yor these transmissions the 2,200-volt, 
two-phase current at the main station is raised to 6,600 volts by trans- 














May 21, 1904. 





formers there, and the 6,600-volt current is lowered in pressure at 
sub-stations in Adams and Williamstown. From these two sub- 
stations the local distribution takes place. In the town of Blackstone, 
Mass., the sub-station receives electrical energy transmitted across 
the State line from a generating plant at Woonsocket, R. I. 

Much the largest and longest transmission between a city gen- 





FIG. 5.—400-KW UNIT, SPRINGFIELD, MASS., BIRCHEM BEND PLANT. 
erating station and other cities or towns in Massachusetts is that 
which is just being put into operation by the Edison Electric Illum- 
inating Company, of Boston. This transmission starts from the L 
Street station of the Edison Company on the water front in South 
Boston and extends to eighteen cities and towns, some of which are 
fully 25 miles distant. 

This transmission has been made possible through the purchase by 
the Edison Company of the electric generating stations and systems 
in Woburn, Somerville, Watertown, Needham, Dedham, Milton, 
Dover, Canton, Natick and Framingham. The operation of these 





FIG. 6.—BIRCHEM BEND CANAL AND TAIL-RACE, SPRINGFIELD, MASS., 
PLANT. 


systems carries with it the supply of electrical energy in Wob:rn, 
Stoneham, Winchester, Somerville, Arlington, Dedham, Canton, 
Needham, Milton, Westwood, Wellesley, Natick, Framingham, Way- 


ELECTRICAL WORLD ano ENGINEER. 


955 


land, Ashland and Holliston. For the regulation and distribution of 
electric current in all of these places from the L Street generating 
plant, sub-stations are being equipped at Woburn, Somerville, New- 
ton, Dedham, Milton and Natick. Between the L Street station and 
each sub-station a transmission circuit for 6,900-volt, 60-cycle, three- 
phase current has been erected. Parts of these circuits in Boston 
and some of the other cities through which they pass are composed 
of three-conductor, paper-insulated, lead-covered cables laid in tile 
conduits, but the greater parts of their lengths are made up of bare 
copper and aluminum conductors supported by wooden poles. The 
6,900-volt current for transmission from the L Street station is ob- 
tained there at present by means of transformers that draw their 
energy from the 2,300-volt, 60-cycle, three-phase generators in the 
older part of that station. When the addition to this L Street 
plant now under way is completed, the 6,900-volt current for the 
transmission circuits will be developed in the armature windings of 
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FIG. 7.—CURVE SHOWING INCREASE OF RECEIPTS, HARTFORD, CONN. 
the 5,000-kw turbine generators that are being installed there. The 
circuits that now connect the L Street station with the most distant 
sub-stations of the system are thought to insure moderate trans- 
mission losses and good regulation, but when the loads at these 
distant sub-stations have increased, the transmission voitage at the 
generating plant may be raised to 13,500 by transformers. 

At the various sub-stations connected to these 6,900-volt trans- 
mission circuits the line current goes either to static transformers 
or to motor-generators. The motors of these generating sets are 
three-phase, 60-cycle machines and receive the 6,900-volt current in 
their stationary armature windings. The generators of these sets 
deliver direct current. In the static transformers the three-phase 
current is reduced to 2,300 volts for general distribution, and for 
use in constant-current transformers and regulators. Such constant- 
current transformers and regulators supply all series circuits for 
both arc and incandescent lamps, and no constant-current dynamos 
are operated. 

From the steam turbine generating station in Hartford, which 
also serves as a sub-station for the transmission lines that come in 
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from the water power plants on the Farmington River, 2,400-volt, 60- 
cycle, two-phase current is sent out over feeder circuits that run to 
low-pressure distribution systems in adjoining towns. In this way 
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the towns of East Hartford, West Hartford and Wethersfield are 
supplied at distances of five or more miles from the generating 
station. 

At Providence there is another excellent illustration of an electric 
system that supplies numerous and distant surrounding towns from 
a large steam power station in the city. 

From the generating station on the water front in Providence the 
ten outlying towns and cities that are supplied with electrical energy 
include East Providence, Barrington, Warren and Bristol on the 


- east side and Johnston, Cranston, Warwick, Coventry, East Green- 


wich and North Kingston on the west side of Narragansett Bay. 
These cities and towns extend entirely across the State of Rhode 
Island, a distance of about 27 miles, and north and south along the 
shores of Narragansett Bay for as much as 22 miles. In the cities 
and towns that are nearer to Providence electrical energy is distrib- 
uted at 2,200 volts, 60 cycles, single-phase, by circuits that ran directly 
from the generating station there. For the distribution of service in 
the more distant places two sub-stations have been established, one 
in Warren and the other in Warwick. Each of these sub-stations 
is distant approximately ten miles from the generating plant in 
Providence, and energy is transmitted to them at about 11,000 volts, 
60 cycles, three-phase. In order to obtain this pressure for the 
transmission lines transformers are used at the main plant to raise 
the 2,200-volt current from the generators to 11,000 volts. The trans- 
mission line to each of these sub-stations consists of rubber-insulated, 
lead-covered cable laid in tile conduits for a distance of about two 
miles from the generating station. From the end of its underground 
cable the line to the Warwick sub-station is carried overhead on 
wooden poles. On the line to the Warren sub-station an armored 
cable 800 ft. long that passes under the Seekonk River connects the 
underground with the overhead portion of the circuit. 

At each sub-station the 11,000-volt current is reduced in pressure 
to 2,200 volts by transformers for the distribution circuits. Con- 
stant-current transformers are also located at each sub-station for 
the operation of 6.6-amp. series circuits for arc lamps, and these 
transformers draw their energy from the 2,200-volt bus-bars there. 
The arc lamps operated by these transformers are all of the enclosed 
type. 

As may be seen from the foregoing, there is a decided tendency 
toward the transfer of electric loads in small places to the steam 
power stations of large distant cities,: because of the advantages 
of the development of electric energy on a great scale. In this way 
the transmission lines approach each other. Lowell, Lawrence, 
Haverhill and Newburyport, the Massachusetts cities along which 
the Merrimac River, already supply most of the electric lighting 
in towns that border its banks. With electrical supply from the Bos- 
ton L Street station as far north as Woburn, and current from the 
Lowell plant as far south as Billerica, only one town, that of Bur- 
lington, intervenes between the circuits of these two steam power 
stations, which are about 24 miles apart. On the west Worcester is 
little more than 40 miles in a direct line from Boston, and the trans- 
mission lines from this latter city have already reached Ashland 
about 25 miles on the way. The time will probably be short before 
the circuits from one or the other of these large cities span the re- 
maining 15 miles between them. In Canton the lines of the Boston 
Edison Company have traversed 15 of the 44 miles between that city 
and Providence, and there is no large generating station along the 
remainder of the distance. 

In Bristol and North Kingston the lines from Providence are 
within ten miles of the steam turbine station at Newport, and it 
needs little gift of prophecy to see that the former rival capitals of 
Rhode Island are destined to furnish electric light for almost the 
entire State. 

Ancther factor, the transmission of energy from water powers to 
a number of distant cities and towns in each case, is tending to bring 
scattered electric loads onto a comparatively few great systems. 
Perhaps the most striking example of this sort in New England is 
the forty-mile transmission from the isolated generating plant of 
6,000-kw capacity on the Housatonic River, in Kent, Conn., to 
Cheshire, New Britain, Waterbury and intermediate places. 

WATER POWER IN NEW ENGLAND ELECTRIC STATIONS. 

During the first decade of electric lighting water power was little 
used in the stations of New England. In 1890 only six electric sta- 
tions in Massachusetts, those at Holyoke, Leicester, Middleboro, 
Turner’s Falls, North Attleboro and Lee were using water power, 
and the total capacity of all their wheels was only 685 hp. At Hart- 
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ford, Conn., the first energy developed by water power was received 
from the Poquanock plant by a transmission of eleven miles, in 1891. 
It was about 1893 before the power of falls on the Winooski River 
several miles from the business center of Burlington, Vt., were 
utilized to operate the electric system in that city. 

Manchester, N. H., is literally surrounded by water powers besides 
having a large fall near its center, but the first independent electric 
station built there, about 1886, was driven entirely by steam power. 


~-4 





FIG. 9.—EXTERIOR OF POWER HOUSE, CONCORD, N. H., WATER POWER 
PLANT. 


The first electric lighting at Manchester was done with water power 
rented from the Amoskeag Manufacturing Company in 1882, but this 
power was abandoned when the plant was moved to the Brook Street 
station in 1886. It was not until 1890 that an electric station for the 
use of water power was built, and this station was located at Kelley’s 
Falls, about three miles from the business section of the city on 
the Piscataquog River. 

At Concord, N. H., on the Merrimac River, the steam-driven 
electric station was abandoned in 1892, and electrical supply there 
has since been drawn from the water power at Sewall’s Falls, about 
four miles up stream from the business center of the city. 

In Maine the great abundance of water power led to its early use 
in some of the electrical supply systems. At Lewiston and Auburn, 





FIG. I0.—DAM AT SEWELL’S FALLS, N. H. 


Me., cities that are separated only by the narrow Androscoggin River, 
and are a unit from a business standpoint, electric lighting seems to 
have been done with water power from the start, and four early 
water-driven stations are still in operation there pending the comple- 
tion of a large modern plant about three miles up the river. Port- 
land, the largest city of the State, depended on steam power for elec- 
tric lighting up to 1898, though there are a number of undeveloped 
water falls within twenty miles of the business center, and one of 
the systems there still operates entirely with steam. 

Several causes have combined to postpone the application of water 
power to the second decade of electrical supply. One of these causes 
is the idea, not yet entirely outgrown, that electric generating stations 
must be placed as close as possible to their loads. This idea had its 
only substantial foundation in the limitations of 110 and 220-volt 
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FIG. II.—DAM, LEWISTON AND AUBURN, ME., PLANT. 
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FIG, I13.—MAP OF PORTLAND, ME., TRANSMISSION LINES. 
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direct-current service, and even here the necessity for a short radius 
of distribution applies to the sub-station rather than to the gener- 
ating plant. With arc dynamos that ranged from 2,500 to 3,500 
volts, and with alternating generators of 2,000 volts, a generating 
station might have been located five to ten miles from its connected 
load in order to utilize water power. Even with the moderate volt- 
ages just named available for such a short transmission, sub-stations 
might have been installed for service with direct current at 110, 220 





FIG. 15.—GARVIN’S FALLS, N. H., POWER PLANT. 


or 500 volts-near centers of distribution. But the transmission idea 
had not yet gained headway, and what many engineers knew as matter 
of theory, but few were ready to put into practice. Probably the 
strongest reason for the delay in the appli- 
cation of water power to electrical supply 
was the failure to fully appreciate its ad- 
vantages. A saving in the cost of fuel was 
long regarded as the chief advantage of 
water power, and the large possible reduc- 
tion in the labor of operation was in large 
measure overlooked. 

If water power was too much neglected 
in the first half of the period that covers 
the rise of electric lighting, the mistake is 
being rapidly corrected. In contrast with 
the four electric stations in Massachusetts 
that used water power in 1889, the number 
of systems operating with this power in 
1903 was eighteen. While the combined 
capacity of all the water wheels in the elec- 
tric stations of Massachusetts was only 545 
hp in 1&&9, the year of 1903 found wheels 
of 10,334 hp so used among the electric 
water power system of Massachusetts as 
those of those of Springfield, Holyoke and 
Lawrence. In Maine more than a score of 
lighting systems utilize water power, includ- 
ing Augusta, Waterville and Bangor. New 
Hampshire, like Maine, depends largely on 
water power for electrical supply, and many 
of the smaller places as well as Concord 
and Manchester are lighted from this source. 
Besides Burlington, the largest city in the 
State, Montpelier, Bennington, Bellows Falls 
and numerous other places in Vermont are 
supplied with electrical energy from water 
power. Hartford afforded for some years 
the only prominent example of electrical 
supply from water power in Connecticut, but recently Waterbury, 
Cheshire and New Britain have begun to draw energy from an elec- 
tric station on the Housatonic River. 

The distances over which water power is electrically transmitted 
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in New England are as a rule moderate. At Bangor, Me., the elec- 
trical supply comes from a station five miles up the Penobscot River 
at a point in the town of Veazie, where a dam is located. The great 
electric water power station on the Androscoggin that is being con- 
structed for the supply of Lewiston and Auburn, Me., is only three 
miles up stream from the business center of these cities. To reach 
Portland, Me., the electric energy developed at Great Falls on the 
Presumpscat River is transmitted about fourteen miles. Of the four 
water-power plants that develop elec- 
is awe cea ’ tric energy for Manchester, N. H., 
one is four miles, one six miles, one 
ten miles, and one fourteen miles 
from the sub-station in that city. Of 
the two water-power plants that gen- 
erate electric current for the Spring- 
field, Mass., system, the more distant 
is about six miles and the other about 
5.5 miles from the sub-station near 
the business center. 

Of the two water powers that sup- 
ply energy to the electric system in 
Hartford, Conn., that at Poquonnoc 
is eleven miles, and that at Tariff- 
ville, thirteen miles from the city 
sub-station. Probably the longest 
transmission in New England, be- 
tween a water power station and a 
city that it serves, is that extending 
from the electric plant near Bulls 
Ridge on the Housatonic River, in 
the town of Kent, Conn., to a sub- 
station in New Britain, a distance of 
about thirty-eight miles in an air 
line, and probably more than forty 
miles by the transmission circuit. 
This water power plant and rather long transmission system is 
owned by the New Milford Power Company, and the energy is to 
be used on the extensive system of the Connecticut Railway and 





FIG. 16.—GREAT FALLS, ME., WATER POWER PLANT. 


Lighting Company, especially at. Waterbury, New Britain and 
Cheshire. 

As might be expected, the rather short electric transmissions of 
New England have not led to the use of extremely high voltages. 
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The line between Great Falls and Portland operates at abeut 10,000 
volts, and the same is true of the transmission circuits entering Man- 
chester and Hartford. Probably the highest transmission voltage in 
New England is that of 33,000 on the line above mentioned from 
Kent, Conn., to Waterbury, New Britain and Cheshire. The four 
transmission systems just named, and also most of the smaller ones 
throughout the same territory, operate with sixty-cycle, three-phase 
current. Where the line voltage is not more than 10,000 to 12,000, 
which is true for the great majority of transmissions, the more com- 
mon practice is to develop this voltage in the generator windings and 
thus avoid the use of step-up transformers. This practice as to the 
equality of generator and line voltages exists in the Lewiston, Port- 
land, Manchester and Springfield systems, but the contrary is true 
for Hartford and Kent. At both of the Farmington River plants that 
develop electric energy for Hartford the voltage of the main gen- 
erators is 500 two-phase, and this is in- 
creased to 10,000 volts, three-phase by step- 
up transformers. 

The generators just installed at the Bulls 
Bridge plant in Kent are rated at 1,150 
volts each, and the transformers increase 
this pressure to 33,000 volts. Electric water 
power stations of New England are more 
notable for their numbers than for their 
individual capacities, but there are a few 
of these plants that compare favorably in 
size with the great majority of similar plants 
in other parts of the country. At the Great 
Falls plant whence energy is transmitted to 
Portland the capacity of each of the three- 
phase, 60-cycle generators is 500 kw, giving 
a total capacity of 2,000 kw for the plant. 
In the Springfield system the combined ca- 
pacity of generators at the Indian Orchard 
plant is somewhat more than 2,000 kw, and 
the two 60-cycle, two-phase, 6,000-volt gen- 
erators at Birchem Bend are rated at 400 
kw each, so that these two water power 
stations have a generating capacity of fully 
2,800 kw. At one of the Farmington River 
stations of the Hartford system, that at 
Poquonnoc, each of the two generators is 
rated at 600 kw, and the Tariffville system 
has two 750-kw generators, so that this sys- 
tem can draw 2,700 from water power, or 
very nearly the rated output of the two 
water-driven stations of the Springfield 
system. The Winooski plant that supplies 
light and power for the city of Burlington 
has a generator capacity of 1,080 kw, made 
up of three 2,300-volt, 60-cycle, three-phase alternators and six series 
arc dynamos. The Concord, N. H., system has a capacity of 1,000 
kw in its generators at Sewall’s Falls, this capacity being made 
up by five 2,600-volt, 60-cycle, three-phase alternators, and two arc 
dynamos. 

An unusual feature of the Manchester system in the same state is 
the delivery of energy from four water powers to the same set of 
brushes at the sub-station in that city. At three of these water 
powers, Kelley’s Falls, Gregg’s Falls and Hooksett, the capacities, 
all in alternating generators, are 930 kw, 1,200 and 600 kw respec- 
tively. The fourth water-power station, that at Garvin’s Falls, for- 
merly contained only two generators each rated at 650 kw, sixty- 
cycle, three-phase, but a new dam and canal, together with a large 
extension of this plant have been in process of construction for 
the past year; this extension is designed to give the plant six gen- 
erators of the type and capacity just named. These six generators 
will have a combined capacity of 3,900 kw, and this with the 2,730 
kw of the other three plants will raise the rating of water-driven 
generators in the system to 6,630 kw. This capacity of water-power 
stations is greater than that possessed by any other electrical supply 
system in New England. Probably the largest generating capacity 
of any one station devoted to electrical supply is that of 6,000 kw in 
the new plant at Kent, Conn. This capacity is made up of six equal, 
three-phase, sixty-cycle generators, each of which is direct con- 
nected to a pair of horizontal turbine wheels. These generators 


operate at 1,150 volts, and six transformers are used to raise this 
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pressure to 33,500 volts for the transmission line. Even the capacity 
just mentioned will be exceeded at the new water power plant above 
Lewiston and Auburn on the Androscoggin, which when com- 
pleted will contain ten generators of 750 kw each. All of these gen- 
erators will be three-phase, sixty-cycle, 10,000-volt machines, and each 
will be driven by a pair of direct-connected, horizontal turbine wheels. 
The generator capacity of this plant on the Androscoggin will thus 
just equal that of the celebrated station of 7,500 kw at Canon Ferry 
on the Missouri River, and will exceed the capacity of any of the 
famous water-power stations in California save that of 10,000 at 
Electra, and that of 11,250 kw rating at Colgate. 

Unlike these notable California systems the electric water power 
stations of New England have to deal. as a rule, with rather low 
heads of water. At the Indian Orchard and Birchem Bend sta- 
tions of the Springfield, Mass., system, the heads of water are 36 





FIG. 17.—BURLINGTON, VT., WATER POWER PLANT. 


and 14 ft. respectively. At the Burlington, Vt., station the wheels 
work under a water pressure of 31 ft. Sewell’s Falls, on the Mer- 
rimac River, afford a head of 15 ft. for the wheels that drive the 
generators of the Concord, N. H., system. Several miles down 
stream comes Garvin's Falls, with a head of 30 ft. that will be main- 
tained by the massive stone dam now under construction, and still 
further down toward Manchester are the 16-ft. falls at Hooksett, 
both of which develop energy for distribution in that city. On the 
Piscataquog River, which joins the Merrimac at Manchester, are 
Kelly’s Falls of 24 ft., and Gregg’s Falls of 51 ft., both of which de- 
velop energy for the city last named. 

To develop 10,000 horse power in the new station above Lewiston, 
Me., a fall of 32 ft. in the Androscoggin will be maintained by the 
new concrete dam. At Great Falls the generators that develop elec- 
tric current for distribution in Portland are driven by wheels that 
work under a head of 37 ft. The stations on the Farmington River 
that develop energy for distribution in Hartford operate with water 
heads of 23 and 32 ft. respectively, the earlier plant having the 
greater, and the later, or Tariffville, plant the lesser head of water. 
At the 6,000-kw station in Kent, Conn., the largest now driven by 
water power in New England, the greatest head of water, that of 
115 ft., is also found. It is worth noting that the greatest station 
capacity, the largest head of water, the highest voltage, and the long- 
est transmission in the entire territory under consideration are to be 
found in the system of which the plant just named forms a part. 

All of the water power stations above mentioned, and most if not 
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all of the smaller ones in the same states, are equipped with turbine 
wheels. In all of the recent plants the turbines are of the horizontal 
type, and are direct connected to the generators. At some of the 
older and smaller stations the turbine wheels, though horizontal, are 
belted to one or more shafts that in turn drive the generators, 
through belt connections, as is done in the Burlington plant. In 
other cases, as at the station of the Concord system, each pair or set 
of horizontal turbines is belted to a single generator. The old type 
of connection in which vertical turbines are geared to a horizontal 
shaft, and this shaft is belted to the generators, is being generally 
abandoned though still in use at a few of the older and smaller 
stations. Storage of water for use at electric stations has not re- 
ceived the attention that it deserves, but some of the plants are well 
situated in this respect. 

Above the Burlington plant on the Winooski the dam forms a pond 
three miles long, and during more than ten years of operation the 
use of steam has been necessary on only two days because of lack of 
water. The new stone dam at Garvin’s Falls on the Merrimac 
River sets back the water to a distance of several miles up stream. 
In the great upland bogs of Brookfield the water is held as in a 
sponge, and the Chicopee River which rises there has a remarkably 
constant and even flow, so that the stations at Indian Orchard and 
Birchem Bend generate more than go per cent. of the entire output of 
electrical energy in the Springfield system. Although the Farming- 
ton River has a rapid descent, and the facilities for the storage of its 
water are far from what could be desired, only 1,009,508 kw hours 
out a total of 8,577,699 kw hours distributed by the Hartford system 
during the calendar year of 1901 was derived from steam power. 
In other words, water power furnished 88.2 per cent. of the energy 
output of the system in that year. 

In Concord, N. H., the average week-day output of the electric 
system was about 6,800 kw hours during the year ending June 30, 
1901, and the total rated capacity of all lamps and motors con- 
nected to the system was 1,850 kilowatts approximately. In this same 
year only about 500 tons of coal were consumed in the operation 
of the Concord system, and the water power at Sewall’s Falls did the 
remainder of the work. Few, if any, water powers in New England 
are more constant than those along the Presumpscot River, which 
forms the only outlet of Sebago Lake. This lake has an area of 
fifty square miles, and a drainage of 470 square miles, so that each 
square mile of the lake area receives drainage from less than ten 
square miles of territory, on an average. A result is that records 
extending over more than ten years show a maximum variation of 
only 5.75 feet in the lake levels. A dam at the outlet of this lake 
regulates the height and flow of water, and gives it exceptional value 
as a reservoir. Besides the storage between wet and dry seasons 
afforded by this lake, the station at Great Falls has a pond behind 
its dam that is about one mile long, 1,000 feet wide, and 15 ft. deep, 
the Portland electrical supply system. During the year 1903 not a 
pound of coal was burned by the Portland system. 

The electric systems centering at Lewiston, Portland, Burlington, 
Concord, Manchester, Lawrence, Holyoke, Springfield, Hartford and 
Waterbury will have generators of 31,674 kw total capacity connected 
to water-wheels in their stations, when the plants now under con- 
struction at Lewiston and Garvin’s Falls are completed. As there 
are eighteen electric stations using water power in Massachusetts, 
and more than twenty such stations in Maine, the total capacity of 
generators driven by water power in the electrical supply systems of 
New England is probably between 40,000 and 50,000 kw. 

With all this, the development and transmission of water powers 
is still in its early stages, and another twenty years of electric lighting 
will see the greater atnount of energy used in supply systems drawn 
from the rivers of New England. 


Electrical Standardizing Bureau for Canada. 





A deputation of Canadian electrical interests has waited upon the 
Minister of Inland Revenue asking that the government establish 
an electrical standardizing bureau, to be maintained independent of 
any other branch of the public service, and placed in charge of a 
qualified electrical expert, at whose disposal should be placed trained 
assistants and proper facilities. The delegation also asked that the 
law be amended so that if any device was found in the possession 
of any one to prevent the proper registration of electric current, it 
should be prima facie evidence for his prosecution and conviction. 
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Report of St. Louis Railway Test Commission, 


A full meeting of the executive committee, appointed to deter- 
mine the nature and scope of the electric railway tests to be made 
at St. Louis and elsewhere during the coming summer, was held at 
St. Louis on Friday and Saturday, May 6 and 7. The committee 
consists of Prof. W. E. Goldsborough, chief of the Department of 
Electricity, Universal Exposition, chairman; Prof. H. H. Norris, 
Cornell University, superintendent of electric railway tests, and 
Profs. B. V. Swenson, University of Wisconsin, and H. T. Plumb, 
Purdue University, assistant superintendents of electric railway 
tests. After careful study of the reports of the engineering com- 
mittees of the suggestions of the advisory committee, and of the 
excellent facilities afforded by the Exposition officials, the exec- 
utive committee decided to undertake the following series of tests: 


(a) Tests on the service capacities of electric railway motors. 
Equipments will be operated upon the special tracks at different 
rates and durations of acceleration, coasting and braking, with 
different lengths of stops, in order to determine the heating of the 
motors under conditions approaching as nearly as possible those of 
commercial practice. The motors will also be tested separately for 
heating and for the determination of their torque curves and accel- 
erating power. This will render possible the comparison of the 
performance of the same equipment upon the track and test stand. 

(b) Acceleration tests. Acceleration tests upon single cars and 
upon multiple equipped trains will be made to determine the ability 
of the equipment to bring the cars to speed quickly and economically. 

(c) Braking tests. Braking tests upon single cars and multiple 
equipped trains will be conducted in order to determine the quickness 
of action, the shapes of the braking curves, the relation between the 
braking forces and the applied pressures and the best methods of 
application of the braking forces. 

(d) Tests upon train resistance. Determinations of the resist- 
ances due to the rails, to the journals and gearing and to the air will 
be made by systematic and complete series of runs. The effect of 
the shape of the car body will be carefully investigated. The methods 
to be used in measuring train resistance comprise the use of cali- 
brated motors as the sources of power, the hauling of the car under 
test by calibrated dynamometers, and by noting the falling off in 
speed while the cars are coasting. The pressure of the air upon 
different parts of the car will be recorded by means of self-register- 
ing pressure gauges. In addition to this definite series, a number 
of other tests will be conducted upon various exhibits in the Palace 
of Electricity in order to determine their efficiency and reliability. 

Sections (a), (b) and (c) of the tests will be carried on upon 
the tracks which have been built for the purpose by the Exposition. 
These are of substantial construction, conveniently located, and of 
a total length of about 4,500 ft. For the tests described under sec- 
tion (d) the Indiana Union Traction Company has provided a 
stretch of eight miles of straight and heavily ballasted track. The 
resistance tests will be made after the completion of the programme. 

In all of the above work, graphical records of the measurements 
will be obtained by the use of autographic instruments which will 
be either built for the purpose or supplied through the co-operation 
of the manufacturing and operating companies and the technical 
colleges. The National Bureau of Standards will materially aid 
in this work by providing facilities for the calibration of all of the 
instruments. For the purpose of comparison, the various railway 
equipments will be divided into several classes, including car weights 
up to forty-five tons, as follows: (a) Light city service equipments, 
(b) heavy city service equipments, (c) light interurban service equip- 
ments, (d) heavy interurban service equipments. 

The actual work of observation and calculation wil] be carried 
on under the personal supervision of the superintendents by a 
corps of young men carefully selected from among the graduates of 
leading technical schools, the total number of observers being be- 
tween thirty and forty. The Exposition management is co-operat- 
ing enthusiastically with the railway test commission in providing 
ample facilities for the tests and substantial results of permanent 
value to the profession are confidently expected. 

At the present time a large part of the equipment is already at 
St. Louis, the organization is complete, and the ranks of the testing 
corps have been filled with earnest young men. 
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The Boston Electric Light Convention of 1887. 


T is seventeen years since the National Electric Light Association 
visited the city of Boston, although the electrical development 
there has been such as to justify a more frequent return. So 

much electrical history has been written since 1887 it has occurred 
to us that many readers of the ELecrricAL WorLtp AND ENGINEER 
would like to refresh their memories in regard to what was done 
by the Association on the occasion of its previous visit; while those 
»who have entered the field of electric light and power since that 
time will also be put more closely in touch with its evolution and 
development, by the present brief retrospective sketch. Neither the 
art nor the Association was very old at the time referred to, and 
to all except those gifted with prophetic minds the present close 
harmony and alliance between the arc lighting and incandescent 
lighting branches of the industry then seemed impossible. In fact 
the tendencies which have made electric lighting one art instead of 
two were already at work, but were not fully recognized. Aside 
from the inevitable trend of financial and commercial interests to- 
wards consolidation there were two agents beginning to make them- 
selves felt, to which alone might be attributed almost entirely the 
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BrusH LIGHTING PLANT, FERDINAND STREET, 


present status of the art and the industry, namely the adoption of 
the alternating current and the introduction of the direct-current 
motor. It is sharply within the memory of veterans who attended 
the Boston convention seventeen years ago that the impressive 
feature of that affair was the large exhibit made of direct-current 
motors, although singularly enough these were designed for arc 
lighting circuits, to be operated in series, rather than for the incan- 
descent circuits to be operated in parallel, as virtually all motors 
ire to-day. The same year, 1887, was a landmark also as being the 
time when Tesla came to the front and changed the whole aspect of 
things with his polyphase inventions and motors. 

‘In connection with the visit to Boston the EtecrricAL WorLp AND 
ENGINEER of that day presented to its readers an elaborate wood cut 
engraving which we are emboldened here to reproduce for its his- 
torical interest, showing the interior of the Ferdinand Street station 
of the Boston Electric Light Company—one of the four stations 
then under the management of the late F. A. Gilbert. The dynamo 
room here shown—one of three floors—contained 16 Brush arc 
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dynamos of 65-light capacity, and 7 of 30-light capacity, two Thom- 
son-Houston arc machines of 30 lights, and one of 50-light capacity. 
This gave the station a total capacity of 1,360 lights, all of which 
were in use. With regard to electric lighting in general in Boston 
at the time of the last convention, it is rather difficult to give the 
exact figures, but the arc lighting system at that time had appar- 
ently a station capacity of about 3,000 arcs and in 1888-9 had 2,171 in 
service. At the end of 1887, the Boston Edison Company had 
connected on its three-wire system an equivalent of 8,380 incan- 
descent lamps of 16 cp and about 80 motors of an aggregate of 
300 hp. All these various services being now consolidated under 
the management of Mr. C. L. Edgar, the growth since that time 
can be summarized by stating that the Boston Edison Company 
at the beginning of May, 1904, was operating 642,406 incandescent 
lamps, 9,546 arcs and 23,891 hp of motors. Our readers can see 
for themselves at a glance how manifold has been the increase. 
The convention of 1887 was called together by President J. Frank 
Morrison, at the Parker House on August 9, and the list of those 
in attendance revives memories of men who did valuable work in 
the development of the industry, and have passed away. Mr. Mor- 
rison, in his address, called attention to the development of the al- 





3oston, 1887. (From a Wood Cut in The Electrical World.) 


ternating-current system, then in its infancy, but, strangely, his 
remarks did not include anything about electric motors—possibly 
for the disinterested reason that he was devoting a great deal of his 
remarkable personal energy to their introduction. An interesting 
report was made by the legal committee on the “Status of the Patent 
System,” signed by Messrs. J. F. Morrison, Frank Ridlon, Walter 
C. Kerr, Frank J. Sprague and A. Steuart. This is a rather striking 
group of names, and it is pretty safe to say that the gentlemen have 
never been associated technically since. Dr. A. V. Garratt then pre- 
sented an extremely interesting and valuable report on “Wire 
Gauge,” which he accompanied by an elaborate table, the calcula- 
tions in which were made by himself and Messrs. H. H. Eustis 
and P. Keilholtz. A further interesting report on the subject of 
wire was that of the Committee on Insulation, consisting of Prof. 
E. J. Houston, W. D. Marks, Carl Hering and M. M. Garver. The 
report was an admirable document and most of its ideas and recom- 
mendations have now become part of the art; in fact, the National 
Code may be said to have here had its beginnings. 
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The subject of alternating current came up again in the report 
or paper read by Mr. M. M. Slattery, so well remembered from his 
connection with the subject in the early days of the Fort Wayne 
Company. The wonderful development of the system since that 
time has justified the advanced stand then taken by this lamented 
pioneer—with perhaps one point of difference, that whereas he 
urged that the adoption of the alternating system with its smaller 
wires would release the companies from the attacks then waging 
on overhead wires, it may be said that modern central station poly- 
phase work has been one of the greatest compelling causes for 
undergrounding the circuits. 

Mr. E. R. Weeks, of Kansas City, now a past president of the 
Association, presented a thoughtful paper on “Electrical Education,” 
and here again one finds the keynote of progress struck. Aside 
from the better education of engineers and employees and the estab- 
lishment of mutual improvement societies amongst the men, Mr. 
Weeks advocated examinations by municipalities as to the compe- 
tence of men engaged in electrical occupations, since the safety of 
life and property in growing degree depended upon their faithful and 
intelligent work. 

Lieut. J. B. Murdock, at the beginning of the second day—when 
the convention was called to order by Mr. Ralph W. Pope—read a 
valuable paper on “Electric Lighting for the New Cruisers.” We 
are now familiar with the idea of the new navy, but at that time it 
was not a “fleet in being,” nor were marine lighting methods very 
well developed; and this paper summarized all that had been done 
and most of what was known up to that time. There is perhaps no 
particular reason why the Association to-day should not still con- 
sider such subjects, but it is the fact that of late years it has pretty 
well discontinued all discussion of work connected with isolated 
plants, except so far as such plants come in competition with cen- 
tral stations. To this extent the Association has narrowed its 
functions, so that papers read on the subject of isolated plants are 
to be expected before bodies like the American Institute of Elec- 
trical Engineers, or the New York Electrical Society. The Asso- 
ciation can well assert that the greater magnitude of the industry 
to-day gives it subjects enough for treatment without going beyond 
the central station borders. It may be noted in this connection 
that at the meeting a large part of the time, as usual, was taken up 
with a discussion on the new constitution. In those days the con- 
stitution was a burning question, because one or two pretty palpable 
efforts were made, by men with more daring than judgment, to 
capture the machinery of the Association in order to promote cer- 
tain objects which were hardly calculated to enhance the usefulness 
of the organization; and for some few years the proceedings of the 
body were considerably enlivened by this kind of politics. Fortu- 
nately, for some time past the Association has been able to give 
its attention strictly to the treatment of the technical and com- 
mercial questions in which it is broadly interested. 

One of the most important features of the proceedings was that 
dealing with storage batteries. Mr. C. O. Mailloux read a masterly 
paper on the “Status of the Battery,” and justified, as he has always 
done, his strenuous advocacy of that useful implement. And while 
it has not realized all the hopes of its friends in connection with 
traction work, it has certainly proved of immense value in connec- 
tion with electric lighting. Though some of those present may 
have thought that Mr. Mailloux overstrained his statement of the 
case in this respect, subsequent events are all that Mr. Mailloux needs 
to point to for vindication. A melancholy interest attends the other 
paper on storage batteries, which was submitted by the late Mr. 
Anthony Reckenzaun, and which dealt specifically with batteries 
for electric locomotion. This brilliant young engineer, whose loss 
was so keenly felt on both sides of the Atlantic, made a modest 
presentation of a great deal of his own work, creating a highly 
favorable impression. But it is melancholy to reflect that, although 
we have now hundreds of electric automobiles in operation, there 
is probably not a single storage battery car turning its wheels to- 
day in the United States. In connection with this paper, the subject 
of electric motors came up and was interestingly discussed, but in- 
cidentally let us note that the subject of the stationary power motor 
was passed over almost without a word of reference, apparently 
because the versatile Mr. Sam Duncan, of Pittsburg, thought it 
better to turn in the documents in regard to that item to the Exec- 


utive Committee. This, however, was redressed largely by the 


splendid exhibit of Baxter motors made at the hotel. 
The last item on the programme was a discussion of “Under- 
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ground Wires,” in regard to which there was a sharp little discussion, 
and then Mr. Duncan touched on a delicate matter in calling atten- 
tion to “pools” which had been formed on are light carbons. This 
gentleman remarked that if the arc light men had got to break down 
such a pool every two months they ought to be in shape to do it. 
The result was that a committee of three was appointed to deal 
with the matter. We should hardly like the job of compiling a list 
of all the pools which have been formed in the electric lighting 
field since that time, some of which have succeeded, and others of 
which were badly “busted.” A few could be mentioned which are 
understood to have a lively and healthy existence at the present time. 

Part of the convention was a very fine exhibit of electrical ap- 
paratus, including several scores of exhibitors. This feature of the 
convention is still maintained, although hardly with the vigor and 
magnitude of earlier years, since apparatus is now standardized, 
and people are tolerably familiar with it. The great feature of the 
outside exercises, however, was the trip given to about 250 of those 
present by the old Thomson-Houston Company. The excursion 
included a trip on a steamer, a visit to the Thomson-Houston works 
at Lynn—where were found Prof. Thomson and E. W. Rice, Jr., 
and A. L. Rohrer—and a banquet at the Point of Pines. The fac- 
tories, at that time as now, under the direction of Mr. C. A. Coffin, 
embraced about 80,000 sq. ft. of floor space, and the main item 
in connection with them was that they turned out 300 arc lamps 
weekly. Mr. Coffin’s report for the General Electric Company this 
year, 1903-4, shows a floor space for the General Electric Company 
of 3,700,000 sq. ft., and 17,000 employees. The Lynn works alone 
during the past year have had an increase to their buildings of over 
300,000 sq. ft. The banquet down by the seashore that, night was a 
remarkably interesting affair, and was signalized by the fact that 
Mr. Coffin so far forgot his wonted reticence as to make quite a 
long speech, which was couched in felicitous terms, included two or 
three good stories and evoked thunders of applause. The response 
and recognition in behalf of the Association to this hospitality and 
to Mr. Coffin personally were not only due and appropriate; but, in 
view of the intimate intertwining of the relationships between the 
great manufacturing company and the electric lighting art, which 
has continued from that day to this, the record does one good to 
read and recall these seventeen years later. In fact, this brief re- 
view which touches only the salient points of a busy week, may serve 
to bring up in the minds of our readers some reminiscences of other 
events worthy to be gone over again by the survivors of a memorable 


convention. 
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“Let the Trolley Lights be Burning.’’ 





In the future we may hear of trolley cars as lifeboats. An in- 
genious use of a car and its arc headlight was recently made at Re- 
dondo, Cal., on the Pacific Coast. A lumber schooner anchored off 
the beach broke her chains at night and was blown on to the lee shore. 
Efforts were immediately made to rescue the men, and one of the 
interurban cars of the Los Angeles & Redondo Railway Company 
was run to a point whence the beams of its headlight could be thrown 
on the vessel. In this manner assurance of help was given to the 
crew of the boat and the light aided the rescuers in getting a life 
line to them. Probably we shall now hear of English bathing ma- 
chines available as trolley cars by day along the beach and as light- 
houses by night. These machines anyhow could be hauled up and 
down by motors, and could light up the esplanade at night. 





Radium ‘‘ Mother Ore. ”’ 


The Neue Wiener Tageblatt, Vienna, reports that at a meeting of 
the Mineralogical Society Dr. F. J. Becke spoke of uranium pitch- 
blende ore, the mother ore of radium. Prof. Becke, jointly with 
Prof. Suess, has made very searching investigations at Joachims- 
thal, the place where uranium is mined. It occurs mainly in mica 
slate, in the deep workings of the former levels of the silver mines 
of Joachimsthal. He mentioned the experiments which were made 
with uranium pitchblende ores at the Imperial Museum of Natural 
History. These ores have been in possession of the museum since 
1806. The experiments demonstrated that, in spite of their age, they 
have lost absolutely nothing of their intensity of radioactivity and 
of the energy of their electric properties. They do not differ in any 
way from the ores now taken at Joachimsthal. 
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A Resumé of Incandescent Electric Lamp Exhausting. 





By S. E. Doane. 


HE exhausting of incandescent electric lamps has developed into 
T a highly specialized branch of the lamp manufacture. In 
order to crowd a description of the development of this por- 
tion of the art into the limits of one article, it will be necessary to 
abbreviate portions of this description considerably. The history of 
the art up to the development and adoption of the present chemical 
exhausting method will be passed over rapidly. The latter method 
will be considered as thoroughly as the allotted space will permit. 

The first incandescent lamp of the modern type ever constructed 
was exhausted on a mercury pump. Mercury pumps were used for 
lamp exhausting for nearly twenty years before they were superceded 
by the present chemical process. These mercury pumps were of two 
general types. Each type had its advantages and disadvantages, but 
overshadowing all was the need for better brains than could be ob- 
tained for the attendance demanded by all mercury pumps. 

Either type of pump required active, intelligent men of strong 
physique. Men with these three qualities were fitted for far more 
pleasant duties, so that the supply of such men was always far short 
of the demand. The result was that the pump rooms always con- 
tained many men who, while possessing some of these qualities, were 
not completely qualified for the exacting service. Many of those 
who were qualified, and who, for brief seasons, filled the hearts of 
the lamp manufacturers with joy and hope for the future, would be 
found after the first pay day to be confirmed drunkards. Drinking 
men seemed more numerous in the pump rooms than elsewhere. I 
can see, as I look back, that this was because we tolerated more of 
it in the pump rooms than elsewhere. We were thus obliged to put 
up with insufficient mental capacity on the part of strong, faithful 
workmen, accepting the widened voltage range, shortened life and 
decreased candle-hour performance of the lamps improperly ex- 
hausted, year after year, gradually improving our condition as we 
developed the processes. The changes and improvements did not 
essentially modify the general practice, which was as follows: 

The mercury pumps used by all lamp manufacturers in this coun- 
try, which confmenced operation not later than about 1885, were of 
the Sprengel type. Many of the companies began about this date to 
change to the Geissler form of pumps. Companies starting at a 
later date without exception so far as the writer can learn, used the 
Geissler form. The reasons for this will appear as we discuss the 
faults of the Sprengel pumps. 

The Sprengel pump consisted essentially of a stream of mercury 
falling through a glass tube. All systems of this class had the fol- 
lowing good qualities and faults: 

The pumps gave a good vacuum, were cheap, simple to construct 
and to repair. When a pump failed only one lamp was injured. Every 
lamp was individually exhausted, which insured its being exhausted 
at just the proper voltage, when conditions were uniform, providing 
the operator was competent. We were content to have a pump which 
would procure for us a good vacuum, when the business was young. 
It was some time before we awoke to the fact that there were other 
requirements. 

As we discovered the various new requirements, we also discov- 
ered fundamental faults with our apparatus and methods. These 
faults were finally found to be so serious that so far as I can learn 
every company in the country but one abandoned the Sprengel form 
of pumps for the Geissler form before ultimately adopting the chem- 
ical exhausting process. 

At least every third man in the pump room (the men worked in 
teams of three in the best Ceveloped system) had to be an expert. 
The men were much exposed to the poisonous fumes of the mercury. 
Their hands were almost always black with an amalgam of mercury 
and grease. Many men were incapacitated because of mercury poi- 
soning, and as this became known it became more difficult to secure 
the requisite grade of intelligence. 

The men were required to be on their feet all day, working almost 
constantly with their hands on a level with their shoulders, a blazing 
row of lamps in front of them and sometimes behind them. While 
every effort was made in summer to keep the pump rooms cool, air 
drafts were tabooed and there was no way of escaping the light and 
radiant heat from the lamps. Add to this the danger to health and 
it will be seen how difficult it was to obtain the kind of men required. 

Pumps did not all work at the same speed. The glass tubes from 
which the pumps were made were of different diameters, which was 
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one reason for the differing speeds. The cleanliness as well as the 
diameter of the principal glass tube of the pump affected its speed. 

The diameter of the hole in the glass tube attached to the lamp 

through which the air was exhausted also affected the speed. The 
differing speeds was a matter of much importance for the following 
reasons : 

The completed lamp must not only be free from gases and vapors, 
but must also have had those parts capable of giving off gases and 
vapors, thoroughly freed from them. The only way we knew to 
accomplish this was to highly heat everything we wished to free 
from gas. We had three things to heat: the glass, the filaments 
and the joints between filaments and leading-in wires. 

The glass was heated by an asbestos cone-shaped hood painted 
black on the inside. The heat from the lighted lamp furnished all the 
heat necessary. The lamps could be heated hot enough to cause the 
bulb to collapse if the hoods were made too thick. The filaments were 
also heated sufficiently by the current, but the joints were not heated 
sufficiently unless the current was passed through the lamps at a time 
when the gases were of just the right pressure to allow current to 
pass across the vacuous space from joint to joint. The current would 
not pass across this space, if the gas pressure was either too low or 
too high, and we had very little latitude in this respect. If we put 
sufficient voltage on the lamps to pass this current from joint to joint 
before the gas pressure in the lamps was sufficiently high, we burned 
the surface of the filaments. Filaments thus burned varied in color 
from light bronze to sooty black. If we waited too long and the gas 
pressure had been a little too much reduced, we could only pass this 
current from joint to joint by putting a destructively high voltage on 
the lamp, and if it had been too much reduced we could not heat the 
joints at all. 

We found difficulty in making uniform filaments, which difficulty 
we still have, in a much reduced degree. This non-uniformity made 
it necessary for us to burn each lamp on these pumps at a different 
voltage, as at the same voltage a lower voltage lamp would get hotter 
than a higher voltage lamp and a hotter: lamp would exhaust more 
quickly than one relatively cooler. Thus it will be seen, lamps were 
exhausted at various speeds for the reasons that (1) the pumps 
themselves were of different speeds; (2) the tubes through which 
we exhausted the lamps were contracted to slightly different diameters, 
and (3) the lamps were only exhausted at the same temperatures 
when the judgment of the operator was good. 

The Geissler pump enabled us to get around these difficulties, but 
also introduced some of its own. The advantages were as follows: 

1. The pumps were all of the same speed. 2. While the lamps were 
not exhausted through tubes any more uniform, the “slow” lamps 
being connected to the same reservoir as the “fast” lamps they bal- 
anced up fairly well, as we had twenty or more lamps on one reser- 
voir. 3. We could not exhaust the lamps at so nearly the same fila- 
ment temperature, but the conditions under which we exhausted made 
all the lamps of the same temperature of glass, and consequently of 
the same temperature and pressure of gas. This was because all the 
lamps on one Geissler pump were heated in one hood. This hood 
was raised to a high temperature by gas flames. We did not depend 
upon the filaments to produce the initial temperature which very much 
reduced the liability to burn the filaments. 

In addition to these three important advantages we could keep 
all hoods at the same temperature, start all pumps simultaneously, 
give all pumps the same number of strokes, flash all lamps simul- 
taneously, thoroughly protect the mercury from contact with the air, 
and we required only one high-grade man in the pump room, where 
formerly one-third of the operators had to be high-grade men. 

We now felt that a great stride had been made in the exhaustion 
of incandescent lamps, but additional experience with the Geissler 
pump brought to light faults which still left much to be hoped for. 
The faults were as follows: 

1. They were more expensive to operate, for the following rea- 
sons: (a) If one lamp leaked, the whole lot of lamps on this pump 
could not be exhausted. If the leak was only a small one, we would 
damage all the lamps on the pump. (b) The pumps were fragile, 
and if a lamp was accidentally broken, or if in any other way air was 
admitted accidentally, the pump was liable to be ruined. Lamps had 
to be more carefully inspected for leaks and glass work had to be 
more carefully done. 

2. We still were unable to make lamps of exactly the same volt- 
age. The lamps on one pump would necessarily have to be handled 
as a unit, which would mean that lamps designed for the same voltage 
would all have to be exhausted at the same voltage. 
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It became increasingly apparent as the effort was made to improve 
quality and reduce cost, that it would be strongly advisable if some 
means be found for individually exhausting lamps which did not 
possess the prohibitive faults of the Sprengel pump system. Some of 
the companies went so far as to construct some very small Geissler 
pumps to take one lamp each. It is hard to say what the outcome of 
this would have been, had not the chemical process been developed 
about this time. 

The mechanical pump systems came into use about this time. All 
of them were open to the objections which held with the Geissler. 
Pump makers did not seem to appreciate the fact that whether a 
pump used mercury or not, it was simply and solely a pump. Some 
very good mechanical pumps were made, but most of them had a 
capacity greater than that of any Geissler pump. In order to get a 
reasonable output for the money invested, it was necessary to ex- 
haust an even larger number of lamps simultaneously. This offered 
no escape from the troubles of the Geissler pump systems, and hence 
came into only limited use. 

The chemical process was brought to us by a lamp maker. He 
knew the drawbacks of the mercury systems. This process possessed 
the advantages of the Sprengel system, the advantages of the Geissler 
pump system, and also some advantages of its own, without the 
conspicuous disadvantages of any of the previous systems. 

While the Sprengel pump system only required that every third 
operator should be an expert, the chemical system required that every 
operator should be an expert, but it made it possible for us to secure 
experts, by entirely removing the disadvantages which made it so 
difficult for us to get a good class of operators. We found we had 
no difficulty nor do we now have any difficulty in securing plenty of 
young women of good intelligence who find the chemical exhausting 
work rather pleasant than otherwise. Every operator sits down to 
her work, has only one lamp on the pump at a time and is able to 
exhaust every lamp according to its individual requirements. 

Two articles of any kind differ in some slight degree. This is true 
of incandescent lamps with special reference to the manner in which 
they exhaust. It may be that in one the joints between the filament 
and the platinum wires are larger or the joints are a little closer to 
the glass stem, or that the lamp has not been heated quite so hot in 
the preliminary heater or perhaps the bulb is of slightly different 
internal dimensions. Be the causes what they may, the differences 
are sufficiently marked to be quite apparent to the operators. This 
was all fully realized during the closing days of the mercury pump 
systems, but the vital difference this made to the candle-hour per- 
formance of the lamps has never been so fully appreciated as since 
we began to use the chemical process of exhausting. The chemical 
process of exhausting consists roughly of mechanically exhausting a 
heated lamp to a pressure represented by a column of mercury about 
.125 mm. high. This is equivalent to about 1/6000 of an atmosphere. 
The lamp is sealed off from the pump and phosphorous is vaporized 
and passes into the lamp bulb while the filament is very hot and while 
an electric current is passing through the gaseous contents of the 
bulb. The vapors of this metal enter into an electrochemical com- 
bination with the gases, forming solid precipitates, if the conditions 
are proper. 

This whole operation from the time the lamp is first lighted up on 
the pump to the time it is completely exhausted requires approxi- 
mately sixty seconds. During this time the following changes take 
place in the lamp bulb: 

About one-half minute after the lamp is first placed upon the pump 
and before the lamp is shut off from the pump, current is passed 
through the filament. Current also passes from joint to joint across 
the vacuous space, heating both joints white hot. The joints are held 
at this temperature for a few seconds after which the current is re- 
duced and the pump is given a few seconds to remove the gases 
which are dislodged by this heating. This takes about five seconds 
under usual conditions. The tube connecting the lamp to the pump 
is then closed very close to the lamp. The current is again increased 
until it again passes through the vacuous space from joint to joint. 
The first effect of this current flow is to again raise the temperature 
of the joints to a white heat. After about a second, without chang- 
ing the voltage around the lamp, the blue flame which was playing 
between the joints, gradually expands, the color gradually changing 
from the first dark blue shade to a beautiful light blue, the joints 
meanwhile cooling somewhat. As soon as the lamp reaches this con- 
dition, the phosphorous which has previously been painted on the 
inside of the glass tube leading from the lamp is vaporized and the 
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vapors passing into the lamp bulb react with the gases in the bulb, 
causing the blue to disappear. The effect of the sudden disappear- 
ance of the blue color is to make the lamp look very yellow. It is a 
common expression in the lamp factories to say relative to this por- 
tion of the exhausting process, that the lamp “turns yellow.” 

In order that the current may pass from joint to joint across the 
vacuous space the pump must necessarily produce a higher vacuum 
than is usual with mechanical pumps. The pump used in this work is 
of the ingenious variety which depends upon an oil-covered piston 
to displace all the air in the pump cylinder. The pump is so con- 
structed that a little oil is always passing into the cylinder and is 
forced up through the exhaust valve with the gases which are being 
expelled. This oil is used over and over again. It is free from 
occluded gases, contains no volatile oils, and has a low surface ten- 
sion. Care is taken to select an oil with these characteristics. 

A mechanical pump of this description never produces a vacuum 
so high that there is any difficulty in passing current from joint to 
joint in the lamp being exhausted upon it. Care has to be taken with 
these pumps to be certain that they are always in such condition that 
they will produce a sufficient vacuum. 

The present exhausting system has its faults. Any exhausting 
system will have faults, until a system is devised which automatically 





CHEMICAL EXHAUSTION OF LAMPS. 


keeps itself in repair and also automatically and perfectly exhausts 
lamps without the interposition of human judgment. The faults 
which concern us the most are as follows: 

1. We must still have expert operators. 2. We still depend upon 
a system of pipes and valves which will occasionally develop leaks. 
3. Pumps occasionally get out of order. 4. The chemical reactions 
which produce the vacuum are sensitive and atmospheric and chem- 
ical conditions occasionally give us new problems. 

A better understanding of how this chemical exhausting is per- 
formed will be gained from the following description referring to 
the accompanying sketch. The operators are all seated in front of 
a long bench behind which are a number of little pumps. These 
pumps occupy about four feet of floor space and stand less than 
three feet high. They run continuously, being piped by the shortest 
possible connections to the face of the bench. Each operator utilizes 
one cylinder each of one of these pumps. 

In the sketch the lamp on the left is exhausted and ready to be re- 
moved from its clip. The lamp on the right is shown thrust into a 
bit of rubber tubing. This tubing passes through a pinch cock on the 
edge of the bench. 

In front of the lamp is a piece of metal that shields the eyes of the 
operator when the lamp is brightly lighted. The piece of metal can 
be swung around so that it can shield the operator from the light 
from either lamp. 

While the lamp on the right is being exhausted, the lamp on the 
left is being removed from the clip which suspends it by the leading- 
in wires, another lamp is then thrust into the rubber tubing and con- 
nected to the clip. By this time the lamp on the right is sufficiently 
exhausted and current is passed through it by means of a rheostat on 
the left of the operator, and the process of exhausting is completed 
as indicated earlier in this article. After the exhausting is completed 








Sait 5 











i 











MAy 21, 1904. 





the tube through which the air is exhausted is sealed off by the blow 
pipe flame which much resembles the jeweler’s blow pipe flame, 
familiar to every student. 

Bits of glass, dust, moisture from the air, phosphorous, etc., col- 
lect in the pipes and interfere at times with the action of the pinch 
cock valve. It is necessary to watch very closely to see that the 
lamps are being exhausted under the desired conditions. 

Each type of lamp behaves a little differently from another type. 

The tubular lamp is difficult to exhaust because the phosphorous 
gases are heavy, the residual gases in the lamp are light; the phos- 
phorous is in the form of gas at a high temperature only, and the 
lamps cool quickly from the high temperature of the heater in which 
it was heated before being placed upon the pump. 

The space in this lamp is narrow and long and as the glass of the 
lamp is always somewhat cooler than the phosphorous vapors, this 
added to the other difficulties mentioned makes it necessary that the 
tubular lamps be handled by our most skilled operators. 

Lamps with small bulbs are difficult to exhaust for the last-named 
reason and also because they are so small that it is difficult to avoid 
vaporizing too much phosphorous. If too much phosphorous is 
vaporized the bulb of the lamp is discolored. ach size of lamp and 
each shape of bulb behaves a little differently from any other size 
or shape of bulb. The two examples are given above as illustrations 
only. 

As the tube, through which the lamp is exhausted, which also car- 
ries the phosphorous must necessarily be of a resonable thickness, in 
order not to collapse when the blow pipe flame is applied to vaporize 
the phosphorous, it also must possess considerable heat capacity. As 
often only a very small amount of phosphorous vapor is required for 
the reaction there is every opportunity for an unskilled operator to use 
too much phosphorous, thereby making a lamp unsalable. An oper- 
ator on a small lamp, or on a tubular lamp, or on a lamp in which 
the reaction is progressing freely, must be especially careful to with- 
draw the flame from the phosphorous-carrying tube long before the 
reaction is completed, as the phosphorous will continue to vaporize 
until the tube has cooled considerably. If an operator is sufficiently 
skilled, she can tell by watching the progress of the reaction in the 
lamp bulb as indicated by the changing color and form of the blue 
light which fills the bulb, when the reaction is about to be completed. 
A skilled operator will exhaust lamps with almost no rejections from 
one day to another. Such an operator is always very fast and always 
produces lamps of high quality. The contrary is true of one who is 
not skilled. 

One reason that an operator who can always quickly vaporize just 
enough phosphorous and who does not vaporize too much phos- 
phorous produces high-quality lamps is that the voltage at which it 
is necessary to operate these lamps in order to produce the tem- 
perature and the cross currents is such that if a lamp were burned 
at this temperature for many seconds the lamps would have passed 
much of its useful life. It is obvious that every second that can be 
saved when the lamp is being burned at this temperature adds hours 
to the life which the prospective customer will obtain from this lamp. 
This assurance that all the lamps exhausted by an expert operator 
will give practically the same life and candle-hours, other conditions 
being equal, is of great value. 

Under the mercury pump régime the lamps burned not less than 
twenty minutes each at a voltage not less than 10 per cent. above 
normal. During only the last few minutes would the vacuum ap- 
proximate that at which the lamps would ultimately burn. The lamps 
on the mercury pumps were also burned in addition to this at a volt- 
age at least as high as that ever reached by the chemical methods 
and for a longer time. 

surning lamps at high incandescence before the vacuum be- 
comes sufficiently. good discolors the filaments. This raises the volt- 
age at which the Jamps deliver the candle-power for which they are 
designed, providing a good vacuum is ultimately produced in these 
lamps. When such lamps are shipped to the customer they are labeled 
to be operated at higher voltages than would have been the case had 
the lamps been exhausted by the modern process. In the days of the 
mercury pumps one of the principal causes for rejection of the lamps 
from some of the pump room operators was the blackened filaments 
resulting from this cause. In rejecting lamps for this cause, lamps 
with filaments only slightly burned were necessarily passed for ship- 
ment. 

Such lamps would rise rapidly in candles at the beginning of their 
life and fall almost as rapidly after the first 50 or 100 hours. This 
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condition has been almost entirely eliminated. Much of the improve- 
ment in lamp quality in recent years can be traced directly to better 
methods of exhaustion. 

Lamps in which the gases have not been thoroughly eliminated 
from the joints between the filaments and the platinum wires will 
fall rapidly in candles when put into service. Much of the rapid 
decline in candles in the lamps exhausted on mercury pumps was 
due to the joints between the filament and the platinum discharging 
gases while in service. 

The closer specifications to which modern lamps can be shipped 
can also be partly traced to this improvement in exhausting as indi- 
cated in the preceding paragraphs. When the history of the develop- 
ment of the incandescent lamp is written the most interesting chap- 
ters will be those which deal with this portion of the story. Only 
a very brief outline of the subject has been given above. Many hun- 
dreds of experiments and life tests and the expenditure of a great 
deal of money is summed up in this brief description. 





Electric vs. Steam Locomotives. 


4 


Discussing the above topic, Mr. E. C. Boynton says, in a recent 
letter to the Street Railway Journal: “The writer, who has some 
knowledge of both sides of the question—that of the contest for su- 
premacy between the steam and electric locomotive—is of the opinion 
that the fight has only begun. Certainly most steam engineers are 
to-day as confident of victory as ever, and do not consider the con- 
test at all one-sided, as our electrical friends seem to think it. The 
strongest argument of the steam engineers is their contention that 
they will never be beaten in the long-distance haul. They do not 
necessarily mean high speed or great mileage per locomotive day, but 
length of track. They believe that there is a limit to the distance 
which it would pay to equip with electric traction a railway doing a 
general freight and passenger business, and in the present state of 
the electrical art they are right. They are not yet ready to admit 
defeat even in short-haul suburban passenger traffic, and will await 
the result of those, to them, experiments which are about to be 
tried at enormous expense by several railways. 

“To one who has watched the improvements in both kinds of loco- 
motives during the past five or six years, it is difficult to decide 
whether the steam or electric locomotive has improved the faster. 
The steam locomotive of to-day presents about the same comparison 
to that of the earlier date as does the modern interurban car to that 
of six years ago. The improvements in the steam locomotive, as 
exemplified in the ‘Atlantic’ and ‘Lake Shore’ types have been 
many. They include the wide fire-box, with its immense grate sur- 
face, and the increase in size and capacity of the boiler. The boiler 





pressure has been carried up to 250 pounds per square inch, and the 
steaming capacity of the boiler, even with poor fuel, has been made 
sufficient to supply the largest cylinders which could be used with 
the tractive weight of the engine. The use of the piston valve and 
the various types of compound cylinders has added greatly to the 
general efficiency. 

“Tt must not be supposed that this increase in efficiency means 
higher speed with a decrease in consumption of fuel, water and oil. 
The steam engineer was not trying to do that, but to reduce the cost 
per ton-mile hauled, and he has succeeded. He hauls freight and 
passenger trains of far greater weight than before, and at higher 
speed at less-cost. 

“A somewhat mistaken idea has been held by many that the steam 
locomotive designer is trying to save weight. This is not always 
so, but frequently railways ordering new power specify the maximum 
weight, generally on account of the strength of their bridges, and 
sometimes the weight of their rails.” 
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(Government Telephony in France. 
A cabie dispatch from Paris says: “Drastic proceedings in the tele 
phone administration of Paris, shown in the case of Mlle. Sylviac 
and others, are exciting a storm of protest in all directions. Among 
others a meeting has been held at the Palais de Justice at which 200 
voung lawyers were present. Four speeches were made against the 
assumption by the government of power to fine subscribers at will, 
and by 180 votes against 20 the telephone administration was scath- 


° ” 
ingly censured. 
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Measurement of the Insulation Resistance of an 
Electric Wiring System. 





By Epwin F. Norturvp. 

HE writer recently had occasion to measure the insulation be- 
tween each bus-bar and the gas pipes of the wiring system 
of a large city office building at a time and under circumstances 

where it was not practicable to shut off the power. 

The measurement was made by two methods. As these methods 
are both generally applicable for determining the insulation resist- 
ance of each side of any wiring system while the power is on, we 
have deemed them to be of sufficient value to warrant description. 

I.—VOLTMETER METHOD. 

Let A (Fig. 1) represent any wiring system in which X, and X, 

are the insulation resistances between the bus-bars, B, and B, and 








FIG. I.~VOLTMETER METHOD. 


the earth (the gas or water pipes being taken as at the potential of 
the earth). In Fig. 1, J, JJ and JIJ are equivalent diagrams in which 
y represents the unknown resistance of all the lamps, motors, etc., 
across the line. 

If direct current is supplied to the bus-bars, a Weston direct- 
current voltmeter should be used. If the current is alternating, then 
an alternating-current Weston voltmeter will be required. The re- 
sistances, X, and X,, are determined by knowing g, the resistance 
of the voltmeter, and by taking three voltmeter readings. 

Ist. Measure the voltage, which we will call E, across the bus- 
bars (Fig. 1) J. 

2nd. Connect the voltmeter between the bus-bar, B,, and the 
earth, and take its reading, which we will call V, (Fig. 1) JJ. 

3d. Connect the voltmeter between the bus-bar, B,, and the earth 
and take its reading, which we will call V, (Fig. 1) JIJ. 

If the readings in either of the two latter cases are only a fraction 
of a scale division, then the insulation resistance is too high to be 
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measured by this method and we may resort to the second method 
to be described. Having taken the above three readings, it can be 


shown that 
g (E — Vi.- V,) 


x, = ——_—_——— (1) 
V, 
g (E—V,—Y,) 
X= —____—__—— (2) 
, 


1 


The current, J, which leaks to the ground will be: 


E 


A 1 oie * 2 


In the particular case above referred to, in which the insulation 
resistance of the wiring system of a large office building was deter- 
mined by means of a Weston voltmeter, the following readings and 


resistances were obtained: 


= 12,220 ohms, 


g — 
& == Ti2 Vvois; 
£ = I volt, 
Ve. = 4 volts. 
12,220 (113 — I — 4) 
xX,=——————— = _ 329,940 ohms, 
4 
12,220 (113 — I — 4) 
X,=-——————— = 1,319,760 ohms. 
I 


The above example shows that where the sum of the resistances, 
X, and X., are not over one or two million ohms, the voltmeter 
method is sufficiently accurate for the purpose. If one side of the 
line is grounded—that is, if X, = o—then from (2) E=V,+V,= 
V,,as V, = 0, and the method fails to give X,. 

Expressions (1) and (2) above are obtained as follows: The 
meaning of the letters used are indicated in J, JJ and JI] (Fig. 1), 
C,, ©,, etc., being currents and g the resistance of the voltmeter. 





E 
C, —_ - ’ 
gX, 
X, + 
X,+¢ 
E 
C, = ’ 
g X, 
X, + 
a, +8 
x, V, V, (eg + X,) 
GC? = C, = , or C, = — ; 
g+ X, g X, 8 
xX, V, V, ice X,) 
Ci = ——_ (7, = —, or F, = — ES 
g + 4, g X, 8g i 
Hence, we have the two relations, 
E Vi(g+X,) E Vi(g+X,) 
= —_——_—_—_,, and ——————— => ——_, 
gX, a2 gX, X, 2 
X.+-— X,+——- 
X, +8 X,+8 


from which the values for X, and X,, are obtained as given above in 
equations (1) and (2). 

Any instrument, as a galvanometer, in which the deflections are a 
proportional to the currents may be substituted for a voltmeter. In Z 
such a case, if D, d, and d, are deflections corresponding to the 
readings E, V, and V,, and G is the total resistance in series with 
the instrument, we have as before: 

G (D — d, — d,) 
i (3) 
d 





9 
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and 
G (D — d, — 4,) 
XxX, = (4) 
; d 


1 





If two or more electric lamps are connected in series, their re- 
sistances, while carrying current, can be determined by means of 
three readings, as above. 


gts — Fy) 


If X, = 0, V, =0, and X, = —, which is the ordi- 


2 ’ 1 


V 


2 


nary expression used in measuring a resistance with a voltmeter by 
reading the voltmeter with the resistance in series with it and again 
with the resistance cut out. 


II.—GALVANOMETER METHOD. 


This method may be used when greater accuracy is required or 
when the insulation resistance to earth, of at least one side of the 
line, is over a megohm. 

The wiring system is represented in 1 of Fig. 2, and 2 of Fig. 2 
gives equivalent circuits. 

The method consists in connecting across the bus-bars a mod- 





FIG. 2.—GALVANOMETER METHOD. 


erately high resistance and finding on this resistance a point, , 
where the potential due to the generator is the same as that of the 
earth, and then with the aid of a sensitive galvanometer and an 
external source of e.m.f., measuring the resistances, r, and r,, to 
earth in the following manner: k is a key and S an Ayrton uni- 
versal shunt. This latter may be omitted if the source of e.m.f. can 
be varied in a known manner. 


a ‘, 


It is evident from Fig. 2 that a balance will be had when — = —, 
b e 


the key, k, being in its upper position. If k is now depressed, the 
resistance, R, encountered by the current generated by the source, 
e, will be 


R=8,+- 
O-+ f, e+, 


where g, is the resistance of the galvanometer; but in comparison 
with r, and r,, g,, a and b can be neglected, and 


m1, 
R= ————.. 
r + rs 
, a 
By construction, — = — = N, a known ratio. From the last 
f. b 
two relations we deduce 
R (N + 1) 
= 
N 


and 


r =R(N+1) 


Taking d as the deflection of the galvanometer and K as the gal- 
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e d 
vanometer constant, the current through the galvanometer is —=—, 
me 
ek 
or R = —. 
d 


K should be defined as the resistance which must be inserted in 
circuit with the galvanometer (including its own resistance), so 
that it will give, with one volt, a scale deflection of one scale divi- 
sion at the distance at which the scale is placed from the mirror 
during the test, usually taken as one meter. 

Then we will have: 


eK (N +1) 
r, = ———__—_- 
7 Nd 
and 
eK (N + 1) 
r; —=- a 
d 
Taking K = 108 as an average value for an ordinary D’Arsonval 


galvanometer and e = 100, nm = 2, and d = 100, we have: 


100 X 108 (2 + 1) 


‘, = —————_————- = _ 150 megolms, 
2 xX 100 
100 X 108 (2 + 1) 
_=—_—_———— = 0 megohms. 
100 


This example shows that a galvanometer of very moderate sen- 
sibility will measure in this way a very high insulation resistance. 
If, on the other hand, the insulation is low, small battery power may 
be used or the deflection of the galvanometer can be cut down to 
1/10, 1/100, 1/1000 or 1/10000 by the Ayrton shunt. The only diffi- 
culty likely to be experienced in applying the above method is that, 
while making the test, the relative values of r, and r, will keep 
changing, due to motors or lights being thrown on or off the line. 
In this event it is only possible to obtain a sort of average value for 
the resistance to earth of each side of the line. 





Evidence by Telephone. 


The following is a suggestive comment by the New York Times 
on the receiving of evidence by telephone: “A notable incident of 
an otherwise uninteresting murder trial now going on in this city 
followed an attempt by the prosecuting attorney to utilize a means 
of communication that is considered, outside of court rooms, per- 
fectly satisfactory for almost every purpose, including many of the 
greatest importance. The prisoner had testified that he had owned 
the revolver with which he did the killing—in self-defense, he as- 
serted—since 1901, while the prosecution, having noted the number 
on the weapon, had learned from its manufacturers that it was made 
in 1903. This information, with its obvious bearing on the prisoner’s 
credibility, and, in a slighter degree, on the question of premedi- 
tation, had been obtained by long-distance telephone during a recess 
of the court, and the prosecutor naturally wanted to get it before 
the jurymen. He therefore proposed the immediate installation of 
a telephone in the court room, in order that the jury might hear a 
repetition of his inquiries about the pistol and the manufacturers’ 
replies. This plan was in complete accord with the habitual conduct 
of business affairs at the present time, and its convenience and 
economy would have recommended it to any layman desirous merely 
of ascertaining a needed fact, quickly and correctly. Telephones, 
however, were invented some years since the rules of procedure in 
murder trials were established, and no sooner had the suggestion 
been made than the prisoner’s counsel leaped to his feet with a 
vehement objection, based on the fine old principle that it is a de- 
fendant’s constitutional right to be confronted by the witnesses 
against him. Of course the judge held that the objection was well 
taken and the telephone plan had to be abandoned. The question of 
the pistol’s age was of no particular consequence, and perhaps the 
prosecutor made his point with the jury about as well as if he had 
been allowed to do what he desired, but the episode illustrates again 
the curious inharmony between court methods and principles of 
action and those accepted and followed in the ordinary relations of 
life.” 
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The Protection of Telephone or Telegraph Lines When 
in Hazardous Proximity to High Tension Lines. 





By Rosert E. CHEtwoop, Jr. 

HERE appeared recently in this paper an article by Howard S. 
Knowlton entitled “The Prevention of Crosses Between Sig- 
nalling and High-Voltage Circuits,” the principal features of 

which were descriptions and illustrations of what are commonly 
termed “short span” crossings. The descriptions and illustrations 
given by Mr. Knowlton were those originally contained in specifi- 
cations, now obsolete, which were prepared by one of the leading 
Bell telephone companies at the time when it first became necessary 
to make provision for the crossing of high-tension and telephone 
lines. Since these specifications, which form the basis of Mr. 
Knowlton’s article, were issued, the increase in the number of both 
telephone and high-voltage lines has been so rapid that the entire 
subject of the protection of telephone circuits when in proximity 
to high-voltage wires has been carefully studied and various types 
of protected crossings designed. It is the purpose of this article to 
describe several types of protected crossings in the design of which 
the writer has been identified. 

In Figs. 1 and 2 are shown the construction of short span cross- 
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\ 
\ 
' _ NOTE: 
I] ! Poles A and A shall be of such height and so 
| \ ea placed that distance X is less than either Y or Y’ 
' The distances ¥ and Y‘shall be the distances 
‘ 
‘ 
' 
' 


from the lowest crossarm on the upper line 
when that line is equipped to its full capacity 


a+ Galvanized steel crossarm 

b-1' galvanized iron pipe 

c-Standard malleable iron guy clamp 
d-Standard guy clamp 
my e -Standard guy rope 

! f-Grounded guard of galvanized steel angles 
£-High potential insulator with steel pin 
h-Standard insulator with steel pin 
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Other details in which it differs from the construction recom- 
mended by Mr. Knowlton is that it requires the poles of the short 
span to be double-armed and the line wires securely tied to the 
insulators on the arms. The dead-ending of heavy high-tension wires 
and completing the circuit by means of a loop is not considered good 
practice, inasmuch as the power wires are likely to be injured in dead- 
ending. The construction also requires the outside wires on the 
cross arms of the short span to be tied to the inside or pole side of 
the insulators, in order that in the event of tie wires breaking or 
unrolling, the line wires will be held on the grounded cross arms 
by means of the steel pins. 

The method of grounding the wire ropes, as shown in the figure, 
is to make their ends up into coils of at least six turns and not less 
than eighteen inches in diameter and to bury them at or near the base 
of the poles. The holes in which the coils are placed should be not 
less than six feet deep and should be dug until moist earth is reached. 
Over the coils is dumped three bushels of fine charcoal or coke. In 
some instances it will be necessary to carry the wire ropes some 
distance from the base of the poles in order to obtain a good ground 
connection. 

The short span type of crossing for high-voltage and telephone 
lines is undoubtedly the most desirable one and the short span 
















































































FIGs. I AND 2.—CONSTRUCTION OF SHORT SPANS AT CROSSINGS WITH HIGH-POoTENTIAL LINES. 


ings, Fig. 1 illustrating a short span in the high-tension line and 
Fig. 2 showing a short span in the telephone line. It will be readily 
seen that the construction illustrated, while embodying the funda- 
mental feature, differs radically in the details from those described 
in the article referred to. The short span crossings described by 
Mr. Knowlton failed to provide any protection against one of the 
greatest and most frequent sources of danger, namely, the punctur- 
ing of the insulators on the high-tension line, resulting generally in 
the burning through of the wooden cross arm, thus allowing the 
high-tension wire to come into contact with the wires of the tele- 
phone line crossing below. 

In the construction illustrated in Fig. 1, the cross arms and pins 
are of galvanized steel angles and are grounded by means of a 
galvanized-wire rope of ample current-carrying capacity for the line 
in question. Besides the use of grounded steel pins and cross arms 
the poles forming the short span are fitted with an extension guard 
of galvanized steel angles. This guard projects out from the pole 
about eighteen inches and is two feet longer than any cross arm, the 
object being that in the event of a wire breaking in an adjacent span 
it will be in contact with this grounded guard before and at the time 
it may swing into contact with the wires of the line below. 





should, if possible, be constructed in the high-tension line. To 
assist in obtaining a short span crossing with the short span in the 
high-voltage line, the spacing of the pins on the telephone cross 
arms can be reduced so that a six-foot cross arm may be used in- 
stead of the standard ten-foot arm. This, of course, will allow of 
a shorter span, and, therefore, shorter poles in the power line. 

A crossing constructed as above is as near safe as it is possible 
to conceive. If it is found impossible to make the crossing with the 
power line overhead, by using the same precautions, the telephone 
or telegraph line can be the overhead line. 

While the short span method of crossing is the ideal method it 
so happens that in the majority of cases the crossing comes at the 
intersection of streets or roads where the conditions would require 
the use of poles of such a height and such guying rights as to render 
the method obviously impossible. The best method of crossing under 
these conditions is to have the high-tension line cross over the tele- 
phone or telegraph line and to protect the lower line, as shown in 
Fig. 3. 

This protection consists in stringing between the poles of the 
telephone line, as close to their tops as is possible, a grounded steel 
rope of such size that it will safely carry at least three times the 
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normal current in the power wires, and below this grounded rope 
of placing an insulated screen of 12 No. 6 B. W. G. galvanized- 
iron wires. The telephone line wires are then carried as usual on 
cross arms located below the arms carrying the screen of No. 6 
wires. 

The action of such protection is as follows: The grounded rope, 
being of such size that it will safely carry three times the normal 
current in the power wires, will generally be between one and one- 


A, ,4- Standard guy clamp or Crosby wire rope clamp 


~ 
2 wraps” 


, Standard guy rope or Roebling standard galvanized hoisting rope 
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power wire whenever an arc is formed between this wire and the 
grounded rope. It is believed that it is the heat generated by the arc 
rather than the amount of current that flows that will cause fusing. 
That being the case, the grounded rope, being of iron or steel, 
having a higher fusing temperature than copper or aluminum and 
having a greater radiating surface, will probably fuse the high-tension 
wire, allowing it to’ fall harmlessly to the ground. The insulated 
screen of 12 No. 6 B. W. G. galvanized wires, which extends a foot 


Stardard guy clamp or Crosby wire rope clamp * XR As wraps 
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Fic. 3.—PRoTeEcTION FOR TELEPHONE WIRES CrosSING UNDER HIGH- POTENTIAL WIRES. 


half and two times the diameter of the power wire; in fact a good 
rule to follow is to select a size of rope that is one and a half times 
the diameter of the power wire. In case a power wire breaks or 
sags, this grounded rope will be directly in its path and the contact 


on each side beyond the telephone wires, serves as an additional 
protection to the telephone or telegraph wires while the power wire 
is in contact with the galvanized rope or after it has been fused by 
this rope. 
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Fic. 4.—PROTECTION FOR TELEPHONE WIRES 


between the two, depending of course upon the type of the transmis- 
sion system involved, will or will not operate the safety devices at 
the power station. It will in any event probably lower the voltage 
on the power wires and render it incapable of doing any damage to 
the telephone wires. 


It is also extremely probable that the grounded rope will fuse the 
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CROSSING OVER HIGH- PoTENTIAL WIRES. 


Of course the efficiency of the grounded rope depends greatly on 


the ground connection secured, and this part of the construction 
should be given great attention. In general a good ground can be 
obtained as previously described, but in some cases extraordinary 
measures must be taken to make sure of a permanent and perfect 
ground connection. 
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When, due to excessive cost or to local conditions, it is impossible 
to make a short span crossing, and, furthermore, it is necessary for 
the telephone or telegraph line to cross above the high-voltage line, 
the crossing should be protected as shown in Fig. 4, where the pro- 
tection is placed on the high-potential line, or as shown in Figs. 
5 and 6, where the protection is placed on the telephone line. 


Telephone Wires 


ne 


r? = Grounded Guy Ropes 
| 








Vout. XLIII, No. 21. 


of the construction are sufficiently well illustrated by the figure to 
need no further comment. 

In Figs. 5 and 6 are given two views of the type of protection 
that should be used when it must be located on the telephone or 
telegraph line. It consists of a grounded net situated directly below 
the telephone wires and with which a telephone wire must be in 
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a ~ Location of grounded guy ropes 

b .. Standard six pin crossarm bored for ten pins 

c= %'x6 galvs anized wrought iron eyevolt with washer.and.nut 
d .. Special 12'crossarm 

e ~ Steel bac k brace 

{ - Standard rolled steel guy clamp 

g = Standard thimble 


Fig. 5.—SipE View OF PROTECTION FoR TELEPHONE 


The protection shown in Fig. 4 consists of placing on the power 
line grounded wire ropes, so situated that a telephone or telegraph 
wire in falling will be in contact with a grounded rope before and 
at the time of contact with a high-potential wire. Under such con- 
ditions it seems probable that the telephone wire will then be unable 






Wires CROSSING OVER HIGH-POTENTIAL WIRES. 


contact before and at the time it comes in contact with a high- 
potential wire on a line crossing under the telephone line at right 
angles. The construction involved is readily understood from the 
figures. 

At all protected crossings, no matter what the type of protection 
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FIG. 0.—TOP VIEW OF PROTECTION FOR TELEPHONE WIRES CROSSING OVER 
HIGH-POTENTIAL WIRES. 


to transmit any voltage of a dangerous value past the point of 
contact with the grounded rope. This grounded rope must, of 
course, be of such size as will insure the fusing of the telephone or 
telegraph wire and which will also carry without fusing several times 
the normal current carried by the power wire. 

The location of the grounded ropes should be determined as shown 
in Fig. 4, and the construction should be mechanically strong. It is 
obvious that the power line must be dead at the time such protection 
is installed, a condition that is sometimes hard to meet. The details 








may be, the poles of both lines should be specially selected in regard 
to strength and should be so guyer as will make their breaking or 
falling well nigh impossible. The guys attached to the poles of both 
lines should be grounded and the insertion of suitable strain in- 
sulators in the guys attached to the telephone line at or near the 
telephone poles is recommended as an additional measure of safety. 
In no case should the guys of one line be attached to the poles of 
the other line. 

The above methods of protecting telephone or telegraph lines at 
points where they come into hazardous proximity to high-tension 
lines are those in use by one of the largest Bell Telephone companies. 
They are the result of considerable study and have been constructed 
at a number of crossings. While the expense of the construction, 
especially in making short span crossings, has been considerable, the 
measure of safety that has been procured not only to their own 
property but to that of their patrons overbalances any consideration 
of expense. 
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Electrical Illumination of the Louisiana Purchase 
Exposition. 


By CLoyp MARSHALL. 
HE spectacular effects which make one exposition more not- 
i: able than its predecessor, are due largely to electric lighting. 
Electrical engineers have learned much about illuminating 
effects from expositions, for nowhere else are presented the problems 
of brilliantly lighting such great areas, both indoors and out. After 
much discussion and experiment it has been decided that the most 
satisfactory result of illuminating the grounds and architecture, can 
be secured by the use of incandescent lamps alone. By spacing the 
lamps at short intervals, the effect is a line of light marking each 
architectural outline. Within the buildings the result derived is 
wholly different, for the light must be such that the visitors can 
examine ‘minute details, and read inscriptions anywhere. Arc lights 
of high candle-power, with suitable reflectors, give, in general, the 
best results. 

The lighting at the Louisiana Purchase Exposition has been car- 
ried out on this general plan. The area of the Exposition grounds 
is about two square miles, of which the buildings cover approximately 
130 acres, and it has been a herculean task to properly light so great 
an area. 

The main picture of the Exposition, embracing the Grand Basin, 
the Plaza of St. Louis, Festival Hall, the Colonnade of States, the 
Electricity, Education, Manufacturers’ and Varied Industries Build- 
ings, has been lavishly festooned with electric lights. Festival Hall, 
with its dome rising 325 ft. above the Plaza, is marked in every 
outline with incandescent lamps. There are two flanking colonnades 
extending in an are a quarter of a mile in length, terminating in a 
pavilion at either end. Each light unit on the colonnade consists 
of three incandescent lamps, white, amethyst and emerald, which, 
by means of the regulating devices, give beautiful color effects. 
About 20,000 lamps are used to make this a crowning feature. All 
cornice lines, columns, the vertical lines of the corners and main 
entrances, and all architectural decorations of the surrounding 
buildings, are marked with incandescent lamps, spaced 15 in. centers. 
Around the Grand Basin and lagoons are railings supported by orna- 
mental lamp posts, as shown in the illustration. Sixty 8-cp incan- 
descent lamps are carried on each post, and Meridian lamps are sup- 
ported by the four arms. 

All the central buildings have colonnades, which are even more 
beautiful by night than in the day time. At the rear of each column 
is a vertical line of lamp. The light striking the building walls 
behind brings the columns in sharp outline against a bright back- 
ground. The outlines of the other buildings are more subdued 
than the brilliant spectacle around the Grand Basin, yet at night 
the whole Exposition appears as a city of light; and this will doubt- 
less appeal to the imagination of the greatest number of visitors. 

Power sufficient for this purpose had to be secured from three 
sources, an exhibitors’ power plant, consisting of about fifteen direct- 
connected units ranging from 400 to 5,000 hp each; the Westing- 
house service plant of four 2,800-hp units, and 7,500 kw to be rented 
from the Union Light & Power Company, of St. Louis. Of this 
10,000 hp is to be used for lighting alone. 

From the switchboard in the west end of the Machinery Hall 
mains extend through the conduits to the various sub-stations about 
the grounds. These conduits consist of pump log ducts which were 
familiar to the engineer in years gone by, but to-day are almost a 
curiosity. However, for a year’s service these will answer the pur- 
pose very well and will likely never be removed from the trenches. 
The trenches are lined with boards and the ducts having a square 
cross-section can. be placed in number suitable to accommodate the 
circuits. Under the lagoons the ducts are laid in cement. Manholes 
of timber construction are placed at convenient intervals along the 
principal thoroughfares. For power and lighting lead-covered cables 
are used, and these will be removed for further service after the 
Exposition. All telephone, telegraph and other wires about the 
grounds are carried in these same ducts, and no wires of any de- 
scription are overhead. 

The power supply is a 6,600-volt, three-phase current, direct from 
the large generators to the step-down transformers in the sub-sta- 
tions. The one in Electricity Building is a typical installation. The 
mains reach the switchboard through the conduits and to the 
primaries of the twelve transformers. Three are General Electric 
oil-cooled, 100-kw, three-phase transformers, giving a secondary 
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voltage of 110 volts for power within the building. The three larger 
General Electric 250-kw transformers with a secondary of 110 volts 
furnish power for decorative lighting on the outside of the building. 
The 200-kw Westinghouse rotary converter is supplied from three 
75-kw transformers at 388 volts, and delivers 550 volts direct 
current for power to operate exhibits. Two motor-generators of 
100 kw each supply an Edison three-wire system throughout the 
building. Insulated cables are carried up from the sub-station 
switchboard, and extend entirely around the building, supported by 
porcelain insulators on the trusses. Different circuits are tapped 
in as the exhibitors may need for power or light, and the wires are 
supported on cleats attached to the girders. These run to a post 
in the exhibitors’ space and down to a switchboard. 

For decorative lighting the cables run to the roof of the building. 
On the balustrade above the cornice line are switchboards, and from 
these the lighting feeders extend around the entire cireumference 
of the building. The small circuits are connected at convenient 
points and run to the columns, flag staffs, or along the cornice line. 
The wiring is concealed where its presence would detract from the 
appearance of the structure, and in such places rubber-covered wire 
only has been used, and is brought to the surface through porcelain 
tubes. In such cases the sockets are attached to the woodwork and 








FIG. I.—COLUMN ALONGSIDE OF LAGOON. 


embedded in the staff so as to appear a portion of the column or 
ornament. This work has been done since last summer and fall and to 
prevent deterioration during the winter the sockets were filled with 
a tar composition which was readily removed before the lamps were 
put in place. Along the cornice lines and other places too remote 
to notice the circuits are carried on porcelain cleats, and in such 
cases slow-burning weather-proof insulation was used. 

The arc lights within the building are in series on a 3,500-volt, 
50-cycle circuit. Except in the Electricity Building, the sub-stations 
are enclosed in brick structures to reduce the fire risk to a minimum. 
Although all this work is for temporary purposes only, it has been 
so well planned and executed that when the lights were turned on 
and the circuits tested, not one serious flaw was found. 

One of the interesting and novel features of the interior lighting 
is the application of Nernst lamps on a large scale to the lighting of 
the fine arts exhibit. In arriving at the decision to adopt the Nernst 
lamp, the art gallery officials made careful tests to determine the 
practical value of its advantages in this field of lighting, namely, 
white quality, steadiness and economy. In addition, it was claimed 
that owing to the downward distribution of the light, a great uni- 
formity of illumination would be secured over the wall space usually 
occupied by an art exhibit, the weaker rays being in the direction of 
the upper and the nearer portions of the wall, and the stronger rays 
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FIG. 2.—THE CASCADES—LAMPS UNDER PARAPET. 


FIG. 3.—LAMPS ON THE INDUSTRY BUILDING. 


FIG. 4.—ILLUMINATED COLUMN ALONG THE TERRACE OF STATES. FIG. 7.—EDUCATIONAL BUILDING—LAMPS INSIDE ROW OF COLUMNS. 


ELECTRICAL ILLUMINATION AT THE LOUISIANA PURCHASE EXPOSITION. 
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in the direction of the lower and more distant portions. Where approximating as near as practicable the actual art gallery condi- 
the exhibits occupy the walls exclusively, the uniformity and intensity tions, were attended with very satisfactory results. 


of the wall illumination is greatly improved by the use of a specially The plans involve the use of 1,541 Nernst lamps of different sizes, 
designed reflector on each lamp, similar to that shown in Figs. 1 making a total of 4,780 glower units, with a total consumption of 
and 2. 


This reflector is of light, rigid construction and is fastened to 





‘ FIG. 8.—NERNST LAMP WITH REFLECTOR FOR ART GALLERY. 


. and supported by the lamp, in the same manner as the standard 
shade. Of course, this reflector also acts as a shield, preventing 
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FIG. I0.—NERNST LAMP REFLECTOR FOR ART GALLERY 


401,520 watts. The sculpture halls will be lighted by means of large 
clusters, each consisting of 19 six-glower lamps at 60 ft. elevation. 
In the art gallery section the three-glower lamp, with the special 
reflector will be the standard unit, these being arranged around the 
four sides of the room 8 ft. from the wall, as shown in the cut. The 
lamps will all be supplied with 25-cycle current from a single-phase, 
210-volt circuit, a portion of the load on the latter being used for 
power purposes. 





New Hudson River Tunnels. 


The New York State Board of Railroad Commissioners last week 
granted a certificate of public necessity to the Hudson & Manhattan 
Railroad Company to build two single-track tunnels under the 
Hudson River from Church Street, between Cortlandt and Fulton 
Streets, New York, to Exchange Place, Jersey City. It is stated that 


aro 
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| the company has bought the western part of two blocks bounded by 
E Church, Fulton and Cortlandt Streets and Broadway. The Have- 
Bs | meyer Building occupies one of these plots. 
B ab: The two tunnels will form a continuous loop. The south tunnel 


will come from the river under Pier 13 and Cortlandt Street to the 
loop station at Church Street, running around into the north tunnel 





under Fulton Street and Pier 14. From the terminus there will be a 
footway under Dey Street to Broadway and the subway station 


FIG. 9.—ARRANGEMENT OF LAMP AND REFLECTOR. there and up to Broadway and John Street, the passageway being 
under the subway level. A very comprehensive system of connec- 
rect light from entering the eye of the observer. The preliminary tions with existing and developing lines of communication is con- 


sts which were made using this reflector and under conditions templated by the plans. 
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The Magnetite Arc Lamp. 





$y CHARLES Proteus STEINMETZ. 


HILE in the transformation of electric into mechanical power 
W very high efficiencies are reached, values of 90 per cent. 
to 95 per cent. being quite common, the efficiencies of the 
present method of producing light from electric energy are extremely 
low, only about 2 per cent. in the incandescent lamp, perhaps 5 per 
cent. in the arc lamp. The reason hereof is to be found in the use 
of heat as an intermediary form of energy, which always leads to low 
efficiency. To study the methods of producing light from the point 
of view of developing more efficient methods, some years ago an 
electrochemical laboratory was established by the General Electric 
Company and one of the results of the work of this laboratory is 
represented in the magnetite arc lamp. 

The most efficient illuminant heretofore known was the carbon 
arc, but its efficiency is due to the extremely high temperature, and, 
therefore, great brilliancy of the incandescent crater of the carbon; 
and very little light is produced by the arc flame and that of a rather 
undesirable violet color. 

improvements in efficiency have been made in the last years by 
adding metal salts as calcium-fluoride to the carbon, which evaporate 
in the arc, making it luminous and so increase the efficiency, but since 
all such substances produce a smoke or dust, which has to be dis- 
posed of, the carbon cannot be enclosed air-tight and the flame car 
bons, therefore, give a short burning arc requiring frequent trimming. 

In these flame carbons, on which a considerable amount of work 





FIGS. I AND 2 3'2-AMPERE LUMINOUS ARC LAMP. 


was done, the arc-coloring substance is added to the positive terminal 
as the hottest, from which evaporation takes place more rapidly than 
from the negative. When used in this manner only calcium com- 
pounds seem to give a very good efficiency, and they are mostly used. 
Their light, however, is of a reddish yellow hue. 

Even with its much greater efficiency, due to the short life and 
the yellow color, the flame carbon arcs do not seem to me to quite 
meet the requirements of an illuminant able to compete with the 
enclosed arc of to-day for general illumination, but as the first fun- 
damental condition to be met by an illuminant which should be su- 
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perior to the present arc lamp for general illumination, I consider 
besides very high efficiency, long life and white color of the light. 
While variously colored lights may find some application for dec- 
orative purposes, for general illumination, for replacing the daylight 
during the night, a white light is most desirable, even necessary 
wherever color values have to be judged. 

The condition of long life, with an open arc, excludes the use of 
carbon in the electrodes and some other carrier of the current in the 
arc flame must be found. The material which in an arc lamp electrode, 
by replacing the carbon used at present, would constitute an essen- 
tial advance in the art of illumination, must, therefore, fulfill the fol- 


lowing conditions: 
It must be a good conductor when solid and its vapors must be 


conductors of the arc. 

It must be incombustible so as to give a long burning arc. 

It must give a spectrum of high brilliancy; that is, an are of high 
efficiency. 

The light must be distributed approximately uniformly over the 
whole spectrum; that is, it must give a white light. 

In magnetite, or the black oxide of iron, one of the most common 
iron ores, a substance was found having the required characteristics. 

By very extensive investigations of the phenomena taking place 
in the electric arc with different materials as arc terminals, it was 
found that the material which carries the arc flame issues from the 
negative terminal as a high velocity blast which, when striking the 





FIG. 3.—MAGNETITE ARC. 


positive, produces heat. If, therefore, the positive terminal cannot 


conduct this heat away, it may get hotter than the negative and does 
so in the carbon arc. 

Therefore, in the carbon arc the positive terminal burns away more 
rapidly. The greater heat produced at the positive terminal is the 
reason for introducing arc-coloring substances in the flame carbon 
arc lamps into the positive electrode. They are introduced into the 
are by evaporation, and at the hotter positive electrode evaporation 
is more rapid. This also has led to the misconception that the posi- 
tive terminal feeds the arc while in reality it has no direct influence 
on the phenomena in the arc, but the spectrum of the arc is that of 
the negative terminal, except where material of a boiling point lower 
than the temperature of the arc flame is introduced into the arc. 

If the positive terminal is made large enough and a good conductor 
of heat so as to carry away the heat, it does not wear away, but 
material from the negative terminal deposits on the positive, as 
drops of magnetite on the copper positive of the magnetite arc lamp 
if the latter is too large. By giving the positive terminal, therefore, 
a sufficient heat conductivity not to get too hot, but sufficiently hot 
to avoid the deposition of material on it, a non-consuming positive 
electrode is produced. This is the case in the magnetite arc lamp. 
In this only the negative or lower electrode consists of magnetite, 
and is consumed. The positive terminal is not replaced, but is a 
copper segment, which constitutes a permanent part of the lamp. 

The metals of the iron group yield a brilliant arc flame of very 
high efficiency and white color. To give a long life the metals which 
are combustible are not well suited, but a stable oxide of these 
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metals must be used; that is, a compound which cannot burn any 
more. Amongst the conducting oxides, magnetite fulfils best the 
requirements of a carrier of the arc flame, since it is well con- 
ducting, stable at all temperatures, very plentiful in nature, and 
gives a white arc of high efficiency. 

Pure magnetite, however, is not quite satisfactory, since its effi- 
ciency is not very high, hardly twice as high as that of the ordinary 
carbon arc; and the arc tends to flicker and the rate of consumption 
of the electrode is rather high; as high as % in. per hour. This, 
while very much lower than the rate of consumption of flame carbons, 
of 1 in. to 2 in. per hour, would still give only 50 to 60 hours’ life 
with the standard size of electrode adopted for the magnetite arc 
lamp, of 8 in. length. Therefore, with the magnetite as carrier of 
the arc flame are incorporated other substances in small quantities 
as arc-steadying compounds—titanium compounds for increasing the 
efficiency, etc. 

In the manufacture of these magnetite arc electrodes, by partially 
reducing the material to metal, a greater density is produced and so a 





FIG. 4.—MAGNETITE STREET LAMP. 


greater amount of material with the same size of electrode, which 
gives a longer life. Such partial reduction, however, has the disad- 
vantage that when not carried far enough it leaves the electrode 
porous and of relatively short life, while when carried too far, the 
light tends to unsteadiness, turns faint and blue whenever the arc 
strikes metal and in this case scintillating sparks are thrown off, 
which may crack the outer lamp globe. A much better method of 
producing electrodes was found by not reducing the material, but 
adding a restrainer; that is, a substance which added to the electrode 
material in small quantities reduces the rate of consumption. 
Hereby, without any loss of efficiency, rates of consumption of 20 
to 30 hours per inch are produced, which give a life of 150 to 200 
hours for the 8-in. electrode. With very little sacrifice of efficiency 
a life of 500 to 600 hours is produced and such an electrode has about 
the same life as an incandescent lamp; that is, the arc lamp requires 
trimming about as often as an incandescent lamp requires renewal. 
This latter feature, however, while obviously valuable in cases where 
trimming is difficult, as with lamps in inaccessible places or during 
protracted strikes, etc., for general illumination is hardly needed, 
since it would in street lighting give a life of two months; and a 
street lamp should be looked after’ oftener than this. 

A simple and satisfactory form is an electrode in which the ma- 
terial is compressed as impalpable powder in a thin iron tube, which 
is then sealed over by the arc. ~ 

In the carbon arc lamp the light comes from the incandescent 
crater of the positive carbon and not from the arc flame. Hence, 
the are lengths should be made as short as possible without obstruct- 
ing the escape of light from the crater. In the magnetite arc, how- 
ever, no light issues from the terminals, but all the light comes from 
the arc flame, and an arc length from 3% to 1% in. is, therefore, most 
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efficient. Furthermore, to give a constant volume of light the arc 
lengths should be constant. This leads to a feeding mechanism 
differing from the “floating system” of the carbon are lamp and 
much simpler; that is, a feeding device maintaining constant arc 
length. The operation of the magnetite arc lamp is, therefore, as 
follows: When the power is put on the lamp, the arc is struck by 
separating the electrodes to a definite distance, say 7 in., and then 
the electrodes are locked in this position and remain fixed until after 
some hours or so, by the consumption of the negative electrode, the 
arc length and thereby the arc voltage has increased sufficiently to 
operate the feeding mechanism which resets the arc to its original 
length. 





Insurance Features of Street Railway Property. 





An important and interesting brochure has been issued by the 
committee on special hazards and fire record of the National Fire 
Protection Association devoted to the subject of insurance of street 
railway property—car barns, car houses, rolling stock, ete. A num- 
ber of contributors furnish articles and discussions bearing on the 
topic and several fires are analyzed in detail. The pamphlet is one 
of 42 quarto pages. Mr. S. H. Lockett, manager of the Insurance 
Survey Bureau, of Chicago, has a separate article on “Street Railway 
Property,” in which a number of points are discussed. In his intro- 
ductory remarks he says: 

Losses in this class have attracted a great deal of attention to it, 
and a few words regarding the business may not be amiss. The days 
of the old horse car are so nearly numbered that horse car barns 
and systems are hardly worthy of consideration as a class. Indeed, 
cable lines are also fast disappearing, or, at least, are numerically 
and in value unimportant as compared to electric, so that under- 
writers will have to concern themselves principally with trolley and 
storage battery systems in the future. The retirement of horse and 
cable systems, however, will have its effect for some time upon 
the moral hazard of the entire class, and the acceptance of the sur- 
viving cable and horse systems, or such systems undergoing a tran- 
sition to electric motive power, should involve the consideration of 
many facts. It must not be overlooked also that the adaptation of 
old systems to new conditions has as well an appreciable effect upon 
the physical hazard of the class. Large first cost makes the installa- 
tion of new cable lines rare, and, owing to the increasing difficulties 
in municipal streets, this first cost is augmenting to such an extent 
that the building of cable lines is uninviting as a business proposi- 
uon. This being true, the second-hand value of cable cars is becom- 
ing less, and there is a patent moral hazard attached to their insur- 
ance. Physically, there has been a marked unsuitability of old horse 
car barns for electric car storage purposes. This has been due to 
several facts. Electric cars are larger and longer, necessitating 
different track and post arrangements. They are also more numer- 
ous on the same lines, since traffic has increased with the greater 
speed and consequent mileage coverable, and the old barns proved 
too small. Again, the repairs on electric cars are more frequent than 
in the case of horse cars, owing to the greater number and size of 
horse cars, as well as their speed, longer travel and the constant 
increase of general urban and municipal traffic, which are bound to 
make wear and tear and accidents more excessive. These repairs 
have resulted in many new processes and hazards which cannot be 
accommodated in the old buildings. Yet again, owners themselves 
have appreciated the undesirability of exposing larger values in the 
later cars to the ill arrangements and poor construction of the old 
barns which, in many cases, were converted to car barns during the 
precarious infancy of street traction enterprises. To a somewhat less 
extent the above remarks are true of cable systems. There is still 
much poor construction in progress, more particularly in the case 
of interurban systems handicapped financially and banking on the 
future increase of business between growing communities, but it will 
be found that the record of street railways as a class will be much 
better than it has been, partly because they have passed the nascent 
stage and are sounder institutions, anxious to prevent the interrup- 
tion of their business by fire, and partly because of the insistence of 
insurance companies upon better construction and practices. The 
business is heir to some ills, however, for which there is no panacea 
and seemingly no anaesthetic. Not the least of these is the immense 
area of the barns made necessary by the number and size of the cars 
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and the exigencies of street railway service. The mutual exposure 
under a common roof of several valuable buildings on wheels, as it 
were, making any barn fire a sort of conflagration, is another ill 
which, however, may be cured by the introduction, as is done on the 
steam roads in some cases, of steel cars. Another ill for which there 
is a definite remedy, not heretofore applied, is the poor wiring and 
heating arrangements of the individual cars, each one of which is 
more valuable than the average dwelling in which such arrangements 
would not be tolerated. As an evidence of the importance of this 
one feature it is a fact, according to the United States Census report 
of 1902, that 50 per cent. of all the street cars in use were heated 
and go per cent. lighted; of those lighted 90 per cent. and of those 
heated 63 per cent. used electricity. As the bad car lighting and 
heating arrangements are practically universal as far as electrical 
equipment is concerned, it is plain that the conditions are worse 
than if a number of frame dwellings with poor wiring and heating 
arrangements exposed one another, since there is always a good 
chance of confining a fire to one building, whereas the destruction 
of one housed car nearly always means the loss of all. Unfortu- 
nately, we have not regarded car barns as we do conflagration dis- 
tricts, otherwise car builders would long ago have been required 
to equip their cars electrically and otherwise in accordance with the 
best accepted practices. 

As affecting the chances of litigation and, consequently, the finan- 
cial obligations under which a road may have to stagger, statistics 
show that one person is killed per annum at the present time for 
each 55 cars in use, or one for each 4,000,000 rides taken. The non- 
fatal accidents are one for each 101,000 rides, these figures including 
passengers and others injured, say, in collisions, wrecks, run-overs, 
etc. It is quite evident, therefore, that a company doing a fair busi- 
ness will be more or less involved in suits, and for this reason the 
acceptance of large lines should be accompanied by an investigation 
into existing litigation and into circumstances likely to affect future 
litigation of this sort. Investigation would naturally be made into 
other matters affecting the moral hazard, especially in the case of 
new enterprises where disgruntled persons on the right of way, 
condemnation proceedings and similar forces must not be neglected. 
It would appear in this connection, for instance, that lines operating 
in rural districts, while less subject than municipal roads to acci- 
dents, in proportion to mileage, number of cars operated and pas- 
sengers carried, are not freer from suits of various sorts because 
of the notoriously litigious spirit pervading the bucolic soul. 





The Electrification of the New York Central. 


A few months ago, upon the occasion of the announcement of 
the intention of the New York Central & Hudson River Railroad 
Company to adopt electricity for the Atlantic seaboard end of its 
system, we took occasion, in commending this progressive plan, to 
outline the reasons which we assumed were influencing the manage- 
ment, and which had governed the decision of the engineering staff 
and the consulting engineers. While to the electrical public such a 
decision, momentous as it is on the part of a great railroad, appears 
inevitable, there is no doubt that to a great many of the leading 
steam railroad officials of the country the determination reached 
seemed more or less hazardous, while even in electrical circles there 
was agreeable surprise at the fact that the company, instead of 
restricting electricity to its Manhattan terminals, had resolved to 
extend the electric zone as far out as Croton and White Plains. In 
other words, the action of the New York Central Company was 
presented in somewhat sharp contrast to that of the Pennsylvania 
Railroad Company, which, instead of going, as well it might appar- 
ently, just as far out on the Jersey meadows with its electrical facili- 
ties—say 30 or 40 miles—is restricting the use of electricity to a 
very narrow zone of four or five miles adjacent to the new station, 
i. e., virtually for the tunnel under the North River alone, inclusive, 
one might say, of the tunnel to Long Island also. 

Whenever Vice-President Wilgus and his consulting staff make 
public the details of their elaborate study of this problem, either in 
the columns of the technical press or before some of the technical 


societies, it will necessarily constitute a most interesting, vital and 
valuable elucidation of the present status of steam and electricity 
in the field of locomotion; and it is to be hoped that they may soon 
feel at liberty to take the engineering profession at large into their 
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confidence. Meantime, however, we believe we do not overstep the 
bounds in presenting briefly what we gather to have been the reasons 
for this remarkable extension of the electrical zone by the New 
York Central, so that for two-score miles out both the suburban 
and through trains on the system are soon to be handled exclusively 
by electric locomotives, data in regard to which have already been 
presented in our columns. So far as we can ascertain, the main 
considerations upon which Mr. Wilgus and his board had to predi- 
cate their noteworthy conclusions were (1) compliance with the 
law in the region south of the Harlem River—i. e., Manhattan Island 
—and the probability of other restrictive measures applying as far 
out as Yonkers and Mount Vernon; (2) the peculiar topography of 
the region in the vicinity of New York as well as the very high cost 
of land, both causes pushing the location of the power plant and 
other facilities to the outer limits of what might be regarded as the 
suburban region; (3) the desire to secure opportunities for in- 
creasing traffic by means of greater speed, smaller units, more fre- 
quent service, suppression of smoke, cinders, noise, gas and a more 
attractive régime in general than would have been found possible 
so long as steam was adhered to; (4) minimization of annoyances, 
loss of time, congestion and dangers on account of changing motive 
power or changing passengers on suburban trains, etc.; (5) develop- 
ment of profitable long haul passenger and freight business due to 
the inevitable filling up of the whole region north of New York, 
which, for lack of transportation facilities had been checked in a 
growth at all comparable with that which has been enjoyed in the 
suburban regions of New Jersey, such as the Oranges, Englewood, 
Plainfield, etc.; (6) an underlying reason, probably, that the creation 
of its own electric service within the suburban area would release 
the company from the pressure of competition which would unques- 
tionably arise otherwise from competitive rapid transit lines. 

It is evident from the most cursory study of these main consid- 
erations that once the change to electricity in any extent was agreed 
upon, the cogency of the arguments in its favor became more and 
more pressing; and it is creditable to the courage and mental grasp 
of the men dealing with the problem that they are willing to carry 
the proposition with all it involves through to the logical and, one 
might well say, inevitable conclusion. The more one looks into 
the subject the more evident it becomes that at such points as Croton 
and North White Plains the best available facilities are now to 
be had for making the change from steam locomotives to electricity, 
while the bids and designs submitted as to the electric locomotives 
remove the earlier operative objections as to the high cost and 
inability to handle heavy loads at high speeds. It is not only a great 
thing for the company thus to rid itself of the combined or conjoint 
electric and steam terminus with consequent double equipment, but 
it is really a splendid boon for the whole region to be released from 
the disagreeable features incident to steam traction and to realize at 
one sweep all the benefits of electric traction in suburban traffic as 
well as in the through part of the service. In fact, whatever may 
be the gain connected with the through service, we are very much 
of the conviction that, foresighted as the staff has shown itself to 
be, it will be more than agreeably surprised to watch the beneficial 
results in the upgrowth of new suburban business. The region 
north of New York is admirably suited for residential purposes, 
and with the availability of electric facilities, must develop enor- 
mously, especialy as all the serious objections entertained toward 
the old tunnel at the New York end will be abolished. What elec- 
tricity can do in the general increase of traffic has been shown on 
Manhattan Island, and the wider area referred to is, after all, a 
constituent and integral part of the same region, and should indeed 
have been annexed residentially to New York long ago. 

It is from such points of view as these that we believe Mr. Wilgus 
to have addressed his energies to the problem, and we have no hesi- 
tation in avowing a belief that he and his advisors will be more 
than justified by the results. It has required courage of a high 
order to undertake such vast changes—without parallel in the do- 
main of transportation—but the public of New York and of the 
country at large will in a few years have abundant warrant to 
congratulate itself upon the revolution; while the large capital neces- 
sary for such work on this broad plane will not only have recouped 
itself, but have done much to increase the yield of the older invest- 
ment. Moreover, it is very encouraging to know that we are not 
dealing with a project to be carried out at some time or other, but 
one upon which the necessary work is now being pushed with 
great energy and vigor. 
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Storage Battery Plate Construction With Special Ref- 
erence to High Discharge Characteristics. 


By W. W. Dona pson. 

HE constantly increasing use and adaptation of electric storage 
batteries and the proved economy resulting, have had the 
effect of making electrical engineers look more closely into 

the features of the plate construction of lead batteries. Although the 
detailed characteristics are of importance to whatever form of work 
and conditions batteries are subjected, when high discharge rates 
are used, the question becomes a much more complicated one than 
when normal rates are the rule. The largest field in stationary 
work where abnormal discharges are required is where batteries 
are used to take the peaks of rapidly fluctuating currents, and these 
conditions are much more frequently met with in the operation of 
electric railways. The normal ampere-hour capacity of storage bat- 
teries is usually based on a rate which will be maintained for a 
period of eight hours within an economic voltage range. Such a 
basis is merely an arbitrary one, as the true practical capacity is 
when there will be no increase made by further reduction in the 
discharge rate. This “limit of capacity” is reached much sooner 
in certain forms of plates than in others, and it is this limitation 
point which is a direct indication of the superiority of one type of 
plate over another for watt capacity at high discharge rates. 

High discharge rate applications have so multiplied and the 
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is at the most efficient point when it changes least on charge and 
discharge, and this is found to be when the battery is three-quarters 
full. This of course varies with different types, the object being to 
produce a plate with an efficient floating voltage when it is in as 
near a charged state as possible. Taking the three-quarter state of 
charge as the operative condition, the actual effective capacity of 
batteries for this work is then thirty-seven and one-half per cent. 
of the eight-hour capacity. Such a state of affairs must conduce to 
investigation and improvement. Advance in plate construction must 
result in either increasing the ratio of useful to actual capacity in 
ampere-hours, or, letting this ratio stand, increasing the discharge 
rate for shorter periods of time, without shortening the effective life. 
The discharge curves given below are from a well-known type of 
plate and show the effective voltage and current capacity for periods 
of from five minutes to eight hours. 

The question arises to what extent and in what ratio will the life 
be affected by discharging for short periods at these various rates, 
and whether the greater discharge output than at present used, to? 
gether with relative decrease first cost and interest charges would 
more than offset the greater depreciation, should it occur. There 
should be two types of plates, one designed for two and one hour 
rates of discharge and with large capacity, and the others for twenty 
and ten-minute rates, and with relatively small capacity. The latter 
type of plate is the one which offers the greatest field for the in- 
vestigator. A plate properly constructed for even moderate rates, 
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storage battery is of so much value for such work that the energies 
of inventors and of the manufacturers of batteries are being directed 
toward producing plates in which the “time limit of capacity” is 
small and inversely, the “rate limit of capacity” is large. t the 
present time the so-called high discharge rate is four times the 
normal or eight-hour rate, and the time during which such a rate 
may be maintained within an economic voltage range, varies from 
50 to 70 minutes in different types of plates. If one hour be taken 
as a mean, then the capacity in ampere-hours is 50 per cent. of the 
eight-hour capacity. Installations gre now made on the hour basis 
of discharge with allowable “instantaneous” discharges of 50 per 
cent. additional or six ‘times the normal eight-hour rate. In railway 
installations where the battery is simply used to take the peaks of 
short duration, even the full hour capacity is never used. A 20- 
minute capacity at the same rate of discharge would fulfill all the 
requirements as far as regulation goes. 

Considered as a reserve source of current, the capacity of batteries 
as installed on their present basis, would be a mere drop in the 
bucket in supplying current for the operation of a road. In some 
cases this reserve is found to be of advantage, but in the majority 
of installations the reduction in first and maintenance cost, if bat- 
teries of one-half the present size were used, would much more 
than compensate for the reserve feature. It must be remembered 
also that in fluctuating work, the “floating voltage,” the point at 
which the battery stands when neither charging nor discharging, 


should not greatly depreciate when discharged at eight times the 
normal for short duration peaks, and at twelve times for “instan- 
taneous” peaks. By depreciation is meant not only that the structure 
of the plate should be preserved, but that the ampere-hour and volt- 
age range should not be lowered. Many plates will, after long use, 
still be in good condition as far as their structure goes, but will have 
lost capacity. Structure must be maintained to insure capacity, but 
properly maintained capacity is bound to be accompanied to a limited 
extent by a weakening of the structure. The best plate is the one 
which, towards the end of its useful period, goes to pieces very 
rapidly and loses its mechanical and electrical efficiency simultane- 
ously. It is the “electrical” characteristics which should have the first 
consideration in the design. “Provide for good electrical conditions 
and the mechanical will take care of themselves.” 

In considering the construction of plates best adapted to high 
discharge work, the positive and negative must be considered sep- 
arately. The fundamental requirement for both plates is that their 
active material must be formed by an electrochemical action. No 
paste or applied active material should enter into the construction 
of either plate for stationary high discharge work. Considering the 
positive or electronegative grid first, this should be “integral”; that 
is, no mechanical or autogenous joints should be present. The 
plate must not be “built up” of separate parts, nor should the active 
material be relied on as a conductor of current derived from other 
but its own reaction; that is, no extraneous current should pass 
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through it. Time and use always affect such contacts, and loss 
of capacity follows. No other metal save pure lead should be used, 
mixtures and alloys always complicating and retarding the proper 
chemical actions. “Casting” of the basic plate should be avoided, 
as hard rolled lead gives a density and homogeneity far superior 
to cast metal. 

Of whatever form the plate may be, a “center web” or conductor 
is necessary for the most even distribution of current, this central 
conductor in a well-constructed plate never being subjected to the 
reversals due to charge and discharge unless a very complete dis- 
charge at very low rates is used. Rigidity, in excess of that required 
for proper electrical conditions, need only be provided for in direct 
ratio to the total weight of the plate. Any allowance beyond this 
reduces the percentage of effective active support. The “main” con- 
ducting and supporting frame, which should never be counted on 
for any active formation, should not exceed 15 per cent. of the weight 
of the plate proper, and this, with 10 per cent. in addition (the residue 
of the “active support”) should be all that remains of lead when the 
plate has lost its useful capacity; that is, a total of 25 per cent. of 
the original weight of metallic lead. The “basic convertible active 
lead” should be initially about 85 per cent. of the weight of the plate 
proper, and all but about 14 per cent. of this should be convertible 
into the active agent, peroxide of lead. The support area for the 
active material contact should be not less than 175 sq. in. per pound 
of plate proper, and should not be greater than 250 sq. in. per pound 
of support contact; that is, the thickness of this support contact after 
formation should not be less than 20/1000 of an inch, which allows 
10/1000 as a conductor for each layer of active material. 


One of the most important, in fact it might almost be said the 
most important, factor of a plate for such work as we are consider- 
ing, is that the metallic contact of the active material support with 
the main conducting frame should be of such a character as not to 
be impaired or lessened by any action due to subsequent formation 
of active material. Too much stress cannot be laid on this require- 
ment. As much of the surface of the active material support as 
possible should be bathed by free electrolyte, and provision be made 
for vertical capillary diffusion, rather than for horizontal or through- 
and-through circulation. The active material support surface pre- 
sented for discharge action should not be less than 33 sq. in. per 
ampere, for a rate corresponding to eight times the normal. The 
plate as a whole should be as thin as is consistent and should not 
exceed one-half inch from face to face. Provision for the retention 
of the active material must be such that its dislodgement cannot be 
accomplished by the formation and expulsion of any of the gases 
incident to the chemical actions or by the change in volume due to 
its conversion. 

Having now covered in a general way the positive support plate, 
we should consider the active material, peroxide of lead. As it is 
impossible by the use of applied active material to produce a. plate 
to meet the requirements as to life in high discharge work, this 
material must be formed electrochemically by some such method as 
charging continuously at a pressure considerably below two volts, 
as by the Planté method of charging and discharging and reversing 
in acid solutions above two volts, or by charging in forming solutions 
which act directly on the lead itself, producing nitrites, and sul- 
phates and oxides of lead, which are in turn peroxidized by the 
action of the current. The last method being the cheapest is usually 
employed. 

One requirement for high discharge. work is that the active ma- 
terial must be in the form of a very thin layer and should not ex- 
ceed 8/1000 of an inch in thickness, with a conducting backing 25 
per cent. greater or 10/1000 of an inch thick. Such a layer would 
correspond to .8 of one cubic inch of peroxide per 100 sq. in. of con- 
tact support, or (allowing 2.1 ounces per cubic inch) 1.68 ounces 
per 100 sq. in. This volume of peroxide at a capacity of 2.5 ampere- 
hours per ounce will give 4.2 ampere-hours per 100 sq. in. at a 
normal rate of discharge. The weight and capacity per cubic inch 
of peroxide vary greatly, but these figures are conservative and are 
easily followed. The ratio of weight of active material to active 
support should be as 1 to 1.9 (approximately 33% per cent.) and the 
active material should not be over 18 per cent. of the weight of the 
plate proper. The porosity, granular and molecular, should be such 
as to allow the mass of the active material to hold at least its own 
weight of electrolyte and thus allow for good diffusion of the acid. 

Diffusion is necessary for the chemical combinations and conse- 
quent production of current, the e.m.f. of the positive plate on dis- 
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charge being a function of acid concentration. The greater the 
surface exposed to acid, the better the diffusion, if details of structure 
are proper. If the peroxide of lead is formed from the basic lead 
support, it becomes part and parcel of it and the two are knitted 
firmly together in intimate contact. After time and use this cohesion 
becomes impaired unless the arrangement of the grid is such as to 
maintain a constant pressure of the active material against its lead 
support. If such pressure be maintained and the active material held 
firmly in place, the tendency for further peroxidization of the sup- 
port is greatly lessened; and if the formation has been properly 
carried on, there is a protective coating so dense as to almost stop 
further action if the original outside layer maintains its proper 
position relative to the support. 

The laws governing the construction of the negative basic plate 
for high discharge work are the same as for the positive except that 
there need be no provision made for the formation of active material 
subsequent to the initial deposit, nor need the current-carrying ca- 
pacity of the active support be as large. The plate should be in- 
tegral and of pure lead, alloys causing increased local action with 
the active material, and local action is one of the chief causes of 
capacity loss in many forms of negatives. Active contact support 
should be at least 300 sq. in. per pound of plate proper and grid 
support 40 per cent. of total weight of plate proper. The support 
contact should be not less than one-third that of the active material 
in thickness. The number of square inches of contact support per 
ampere of discharge should be no less than in the positive, and al- 
though the negative plate is, as a whole, of much lower resistance 
than the positive, a central diaphragm or wet conductor is of value 
as the principal starting point and distributor of current. One all 
important necessity of the negative grid is that it should be made 
in such a way that not more than 10 per cent. of its superficial area 
be exposed to the electrolyte; less than this amount is even advisable, 
as the larger the surface of the active material which is bathed by 
free acid the better will be the maintenance of the negative voltage 
on high discharge work. 

Provision for the retention of the active material forms a chief 
factor, as dislodgment is very apt to occur by the force of gas 
accumulation and expulsion, and loss of this kind in the negative 
cannot be compensated for by further formation as in the positive. 
This retention of the original volume of negative active material is 
one of the most difficult things to accomplish. Various, one might 
say “artificial,” methods have been resorted to, but such methods 
are, as a rule, make-shifts and in the end react badly on acid diffu- 
sion and consequently affect voltage. If the proper electrical condi- 
tions of the negative plate are adhered to, the mechanical strength 
will take care of itself. Efficient negative active material, finely 
divided spongy lead, can be produced by the same methods as ex- 
plained in connection with positive material. Negatives with applied 
active material are the most popular and cheapest to prepare, but 
the “life is not in them” in comparison with those electrochemically 
formed. The molecluar porosity of spongy lead should be such that 
it contains at least twice its volume of acid, although this ratio can 
be increased if the design of the plate should warrant it. Spongy 
lead does not thrive in strong acid, so every provision possible must 
be made for acid diffusion and renewal in the pores. 


The volume of material should not exceed one cubic inch to each 
100 sq. in. of support contact, and the capacity should not be less 
at normal rates than 4 amp.-hours per cubic inch. In a correctly de- 
signed plate this should give 15 amp.-hours per pound of plate proper. 
Such should be the initial capacity of the negative, but only 60 per 
cent. of this should be used; that as, the capacity of the positive should 
be 60 per cent. of the negative, so that the capacity output is limited 
by the positive, as working negatives down to low voltages is very 
deleterious, increasing largely local action. There is another reason 
for having a surplus increased capacity in the negative, which is that 
as time goes on, there is a shrinkage and molecular change, the 
former causing a loss of mechanical and electrical connection of the 
active material with the support, which, together with the molecular 
change, causes loss in capacity. If the active material be formed 
from the lead plate itself, it is part and parcel of it and is in con- 
tinual intimate contact, so that any loss in capacity which occurs 
should be charged to the molecular change. When from either of 
these two causes or from both, too great a capacity loss occurs, the 
plate should be capable of complete reversal and reformation with- 
out injury or loss of active material. The life of the negative plate 
is generally held to be twice that of the positive (what is meant by 
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“life” being rather an unknown quantity); but there is no reason 
why this ratio should not be more than doubled if strict and scientific 
principles are adhered to in the construction. 

As I stated at first, electrical engineers and those directly interested 
in the use of storage batteries would find their time well repaid if 
they searched for strong and weak points in plates which they con- 
templated buying, with the same ardor they expended on the other 


parts of electrical equipments. 
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Annual Meeting of the American Institute of Electrical 
Engineers. 





The annual meeting of the Institute was held in New York City 
at the Chemists’ Club on May 17 and 18. In view of the fact that 
the Institute will take so profhinent a part in connection with the 
Electrical Congress at St. Louis in September, the directors did not 
lay out a very extensive programme. This would explain the small 
attendance of members—the number at no time exceeding 150. 

On Tuesday morning, May 17, papers were presented to Mr. W. 
L. Waters on the “Predetermination of Sparking in Direct-Current 
Machinery”; by Mr. E. H. Anderson on the “Effect of Self-Induction 
on Railway Motors,’ and by Dr. W. E. Winship on the “Calculation 
of Line Batteries.” The reading of these and the discussion which 
followed lasted until 1.30 P.M., when lunch was served. There 
was no regular meeting in the afternoon, but on the invitation of 
the Interborough Company the members visited in a body the Rapid 
Transit Subway, entering at Columbus Circle and Fifty-ninth Street 
and walking down the track to Fiftieth Street, from which point a 
visit was made to the sub-station at Fifty-third Street. Members 
were received by Messrs. L. B. Stillwell and H. G. Stott, who ex- 
plained many features of the work. The subway was found in a 
well advanced condition, but doubts were expressed whether it could 
be ready before late fall, especially as all the rolling stock has to 
be got into operation. 

At the evening meeting the result of the annual election was de- 
clared, on the report of the tellers. The successful candidates were 
as follows: President, Mr. John W. Lieb, Jr.; vice-presidents, 
Prof. W. E. Goldsborough, J. J. Carty, Col. S. Reber; managers, 
Messrs. H. G. Stott, L. A. Ferguson, J. G. White and Dr. S. S. 
Wheeler; secretary, Mr. Ralph W. Pope; treasurer, Mr. G. A. 
Hamilton. The report of the board of directors was then read, 
showing that the growth of membership had been maintained. The 
total May I, 1903, was 2,229, and the net total of membership April 
30, 1904, was 3,027. The ordinary receipts of the Institute during 
the year had reached the substintial sum of $40,986, and a balance 
was shown of $4,592. After making various allowances and de- 
ductions to funds, the net balance in cash or its equivalent of 
$12,337 was shown to be immediately available for any ordinary or 
unusual expense of the Institute. The balance sheet showed the 
finance committee to have done excellent work and the Institute 
to be in thoroughly sound and prosperous condition. The inventory 
value of the library, as shown in the report of the library committee, 
was increased to $21,737, the former valuation having been based 
upon a nominal valuation for insurance. A sum of $3,118.75 was ex- 
pended upon the library during the year. With regard to the local 
organizations, in respect to which Mr. C. F. Scott made a further 
separate report during the evening, it was shown that there are at 
present twenty-nine Institute branches, fifteen of which are in cities 
and fourteen students’ meetings in technical schools. The aggregate 
attendance at such meetings is 1,250, about 400 being students. 
With respect to the Electrical Congress, the details already given 
out were repeated, and it was stated that at the time of the report 
the Congress subscribers numbered about 1,600, while 157 papers 
had been promised from leaders in the profession. It was also 
stated with regard to the adoption of a standard cell that this matter 
will be submitted to the International Electrical Congress, and that 
the cadmium cell of Mr. Weston is proposed as a universally recog- 
nized standard. Details were also given as to the Union Engineering 
Building, and condition of the project; and supplementing the state- 
ment in the report, Mr. Calvin Rice, chairman of the building 
committee, was able to state that already $47,200 had been pledged 
and that the work of the committee was being actively pushed. 

As an instance of the esprit de corps existing in the Institute, it 
was stated that Boston had pledged its best efforts, while the local 
section in Iowa had already sent in the generous subscription of 
$600. It may be added that on Wednesday Mr. Arnold, at the 
morning session, announced amid considerable applause that Mr. 
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Edison had just given $5,000 to the fund, bringing it well above the 
$50,000 mark. Since then, a subscription from Dr. M. I. Pupin of 
$5,000 has been announced, and before the meeting closed the fund 
was above $60,000. 

With regard to meetings, it was stated that the annual convention 
at Niagara Falls in 1903 had brought out an attendance of nearly 
500 members and guests. It was also stated that preparations were 
being made for a special meeting at Chicago on June 21 and 22 to 
be devoted exclusively to transmission subjects. 

A paper was presented during the evening by Mr. B. G. Lamme on 
data and tests on 10,000-cycle per second alternators. 

The session on Wednesday morning was followed by luncheon, 
and the afternoon was spent in a visit to the library and technical 
laboratory of the Columbia University under the guidance of Profs. 
F. B. Crocker and George F. Sever. 

Mr. John William Lieb, Jr., the new president, was born in Newark, 
N. J., February 12, 1860, he attended the Newark Academy and the 
Stevens High School, Hoboken, N. J., and graduated from the 
Stevens Institute of Technology in 1880 with the degree of mechan- 
ical engineer. In 1880 he engaged as draughtsman with the Brush 
Electric Company in Cleveland. He entered the employ of the 
Edison Electric Light Company, New York, in 1881, as draughts- 
man, and was transferred to the experimental department at the 
Edison machine works in 1882. He assisted in the tests of the first 
“Jumbo” direct-connected Edison dynamo, and by Mr. Edison was 
put in charge of the installation of the electrical equipment of the 
old Pearl Street Edison station, under the direction of Mr. C. L. 
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Clarke, chief engineer. He also assisted in the tests and experiments 
incident to the starting up of that pioneer station, the first com- 
mercial station in the United States supplying current for incan- 
descent lighting and power from an underground system. On the 
inauguration of regular service, September 4, 1882, under the aus- 
pices of the Edison Electric Illuminating Company of New York, 
Mr. Lieb was appointed its first electrician. 

A syndicate of Italian capitalists with Prof. Colombo as technical 
adviser, having purchased a complete equipment of boilers, engines, 
dynamos and Edison underground system for Milan, Italy, Mr. Lieb 
was selected and dispatched by Mr. Edison to direct the installation. 
The Milan station, equipped with Babcock & Wilcox boilers—six 150- 
hp Armington & Sims engines and Edison “Jumbo” dynamos, began 
regular service in 1883 and Mr. Lieb remained in charge as manager 
on the organization of the Italian Edison Company. He was ap- 
pointed in turn its chief electrician, director of stations and chief 
engineer in general charge of the technical department of the com- 
pany, engaged in manufacturing electrical apparatus, installing iso- 
lated plants and constructing and operating lighting and power sta- 
tions throughout Italy. Mr. Lieb’s company was among the very first 
to exploit the alternating-current system, beginning with a plant 
in Milan, Italy, in 1886, and using also the Thomson-Houston arc 
system extensively. His last work in Italy was in the electric rail- 
way field in connection with the installation of the trolley system in 
the city of Milan. 

Being offered an appointment with his old company—the Edison 
Electric Illuminating Company of New York—Mr. Lieb returned 
home in 1894, at first in the capacity of assistant to the first vice- 
president and advancing by steps to third vice-president and general 
manager. On the consolidation of various lighting interests in New 
York City, under the corporate name of the New York Edison Com- 
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pany, he was appointed third vice-president and associate general 
manager, which position he now holds. He is also president of the 
Lamp Testing Bureau and director in several electrical corporations. 

Mr. Lieb is a vice-president of the American Institute of Electrical 
Engineers, member of council of the American Society of Mechanical 
Engineers, member of the American Society of Civil Engineers, past 
president of the Association of Edison Illuminating Companies, past 
president of the New York Electrical Society, second vice-president 
of the National Electric Light Association, member of the Asso- 
ciazione Elettrotecnica Italiano, Franklin Institute, American Acad- 
emy of Political Science and the Engineers’ Club of New York City. 
He is also chairman of the general reception committee of the In- 
stitute for the International Electrical Congress. 

Below are brief abstracts of the several papers. An abstract of 
the discussion will be given in the following issue. 

Mr. W. L. Waters read a paper on “Predetermination of Spark- 
ing in Direct-Current Machines,” in which he pointed out the in- 
sufficiency of a theory of commutation based on reactance voltage 
without, accounting for other factors entering, and showed that 
the design of a direct-currentd machine with respect to sparking 
is a compromise between a number of conflicting conditions. <A 
formula is developed in the paper which is stated to include all the 
important factors affecting sparking; and while empirical, it has 
been gradually built up as the result of experience, different terms 
having been added from time to time to take different conditions 
into account. It does not, however, take into account all the condi- 
tions that affect sparking, and one is cautioned that it must be usea 
with considerable discretion. 

“Effect of Self-Induction on Railway Motor Commutation” was 
the title of a paper read by Mr. E. H. Anderson, the subject matter 
being based upon a study of oscillograph records, of which 13 are 
photographically reproduced in the paper. The fundamental causes 
of sparking are stated to be, first, the interruption of the line cur- 
rent flowing through the conductors connected to two adjacent 
commutator bars; and, second, the interruption of a local current 
produced by a voltage generated in the conductors connected to 
the commutator bars which lie under the brushes, this voltage being 
due to the shifting of the field caused by the armature magnetizing 
effect, and is influenced somewhat by the voltage per bar of the 
motor. The voltage from this latter cause is additive to the first 
mentioned or reactance voltage of commutator based upon line cur- 
rent. The local current should be cut down as much as possible, 
and consequently railway motors have, as a rule, low armature 
turns and very high flux and field turns compared with those used 
in the direct-current generator. Since in large motors the local 
copper circuit is of low reactance as compared with the brush con- 
tact, nearly all the energy of the local current is delivered as heat 
on the commutator. Should the motor be very large, the stability 
of the field relatively to the armature must be great in order to 
limit the local current to a low value, as otherwise the motor will 
spark and glow at the brushes. On the other hand, in small ma- 
chines the resistance of the local copper circuit may be high com- 
pared to the carbon contact resistance. 

Stability of flux is quite essential to good commutation, and this 
may be secured by the usual method of great saturation or by com- 
pensating for the distributing element by means of armature reac- 
tion. The latter method points to a motor with distributed winding 
of the field, pole pieces of great pitch, equal density over the pole 
face and relatively few turns. 

The paper refers to experiments with large direct-current motors, 
which motors have a tendency to flash when running at free speeds 
and light currents, the current being interrupted and contact restored 
again with full pressure across the motors. It is found that motors 
with exceedingly good commutation at normal loads or on over- 
loads at rated pressure, and even motors which commutate with- 
out flashing over with full load current at double-load voltage, 
have a peculiar tendency to flash over when the current is changed 
rapidly or the circuit interrupted and made again with full pres- 
sure on the motors. Two causes are given for this, one a trans- 
former pressure induced in the armature coils lying under the 
brushes owing to the rapid change of current, thereby causing large 
local currents to flow in the coils and through the brush contact. 
On interrupting this current as the coil passes from under the 
brush, there is a flash between bars and the line current will follow 
this local brush from bar to bar. The predominating cause, how- 
ever, is the slowness of the main flux to respond to excitation, 
thereby allowing a great rush of current. The paper gives in detail 
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a number of tests made in the study of this phenomenon, but no 
remedy for its ill effects is offered.. 

The papers of Messrs. Waters and Anderson were discussed at 
length by Messrs. E. R. Douglas and Thorburn Reid, both of whom 
entered with much detail into the various phenomena of commu- 
tation, their cause and the manner in which their effects may be met. 

Mr. W. E. Winship presented a paper entitled “The Calculation 
of Line Batteries,” in which formulas are deduced for the calcula- 
tion of storage batteries for use in electric railway work, and with 
particular reference to “floating” batteries. It is stated that the 
capacity of a battery should be reckoned approximately at the rate 
corresponding to the duration of all the net discharges and not at 
the rates at which the separate discharges occur. This follows 
from the reason that if a battery is discharged at a high rate for 
a short time and then is allowed to-recover, and the same cycle is 
repeated a number of times, the ampere-hour capacity of the battery 
very nearly approximates the capacity at the rate corresponding to 
the total time elapsing. 

In addition to the method of calculation presented, it is stated 
that comparative calculations should also be made considering, 
first, the cost of copper alone, and the cost of copper and batteries 
for equivalent line voltages; also the cost and depreciation in the 
two cases together with the transmission losses. The battery should 
be credited with the influence which the load equalization affected 
would have on the cost of power production; and the emergency 
value of the battery in case of temporary break-down should re- 
ceive consideration. With fairly long lines, the ends of which are 
6 to 10 or 12 miles distant from the power house, and the cars run- 
ning are relatively few in number and heavy, a battery installation 
will generally cost less than equivalent copper. If there are grades 
and the cars stop and start at a distance from the power house, 
the value of the battery as a load equalizer will nearly always 
justify its installation. 

Mr. B. G. Lamme presented a paper entitled “Data and Tests of 
a 10,000-cycle-per-second Alternator,” which describes the «o struc- 
tion and test of a 2-kw, 150-volt, 10,000-cycle alternator uesigned 
and constructed at the Westinghouse works for M. Maurice Leblanc 
for use in certain special telephone work. 

Mr. H. H. Barnes presented a paper entitled “Notes on Fly 
Wheels,” in which he considered the subject from the standpoint 
of electrical generation. A formula is given for the calculation of 
a fly-wheel, taking into consideration the avoidance of resonance. 
The main conclusions are that the fly-wheel, as distinct from the 
assistance given either by the engine governor or the damping of the 
unit, is impotent to insure satisfactorily synchronous operation. 
Except for these two influences the tendency toward accumulative 
surging existing in the unit would predominate and parallel running 
would be impossible. A somewhat lighter fly-wheel is advisable 
than would be considered conservative in practice to-day. Electro- 
mechanical resonance is a serious danger that must be avoided by 
making a proper choice of fly-wheel, which should at the same time 
be satisfactory for general operating purposes. 

Prof. W. S. Franklin read a paper entitled “The Single-Phase 
Induction Motor,” in which is discussed the various factors en- 
tering into design, and formulas deduced for the calculation of such 
a motor. 

Mr. George H. Rowe, in a paper entitled “Wave Form Variations 
of a Long-Distance Line,” gave an account of a study of the lines 
of the Standard Electric Company, California, made by means 
of the oscillograph. The paper contains a number of reproductions 
of records taken with the oscillograph, which is stated to offer the 
best means of studying variations in wave form, amplitude factor, 
surgings, pumping, etc. The best form for this work is the moving 
film or falling-plate type, without a synchronous motor attachment ; 
and it should be insulated for use in high pressures and fitted with 
non-inductive metallic resistances. Among the conclusions of the 
paper are that it is advisable to substitute induction motors for 
synchronous motors on lines with large charging current, the latter 
being used as synchronous compensators properly distributed. It 
is impossible to design machines to satisfy all wave forms, and the 
variation in amplitude factor in a long line must be considered. 
The core loss variation should also be considered, and the charg- 
ing current may differ from that calculated on the assumption of a 
sine law. Assumption of sine wave form on long lines and applied 
to insulator and insulation testing may lead to error. The variation 
of wave form is partly due to the distorting effects of the hysteresis 
loop under different conditions of load. 
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The Nernst Lamp. 





N 1897 Prof. Walther Nernst, of the University of Géttengen, filed 

I his first patent application on the principles of the lamp which 

bears his name, and concurrently rumors concerning the new 
lamp began to appear in the technical press. It was not, however, until 
the spring of 1899 that the issue of the first of a series of patents 
disclosed to the public the main features of the invention, and not 
until two years later that the detail patents appeared. Almost a 
year before the issue of the first patent, however, the distinguished 
German professor on a visit to this country brought his invention to 
the attention of Mr. George Westinghouse, with the result that the 
American rights were disposed of; and with characteristic prompti- 
tude Mr. Westinghouse at once gathered a technical staff for the 
development of the new light to the commercial stage. 

What has been accomplished by this staff is strikingly illustrated 
by a comparison of the Nernst lamp of to-day with that illustrated 
in the early patents. Such a comparison does not, however, involve 
any reflection on the inventor; as compared, for example, with the 
problems presented in the development of the incandescent lamp, 
the difficulties to be overcome in reaching the commercial stage with 
the Nernst lamp were enormous. In addition to the difficulties of 
purifying and treating in commercial quantities the component rare 
earths of the glowers, were problems relating to regulation, prelim- 
inary heating and automatic circuit control, and those of another 
order none the less simple relating to glower terminal connections, 
and to the numerous constructional details which each step presented 
for solution. Nevertheless, in but little over a year from the com- 
mencement of development in this country, Nernst lamps were in 
experimental use on commercial circuits, and subsequent work has 
been largely in the direction of refinement in processes and perfec- 
tion of mechanical details. 

No account of the genesis of the Nernst lamp would be complete 
without reference to the brilliant and self-absorbing work of the 
staff to which Mr. Westinghouse confided the task of its commercial 
development. A partial record of the work of some of these gentle- 
men is contained in a long list of patents, which are evidence of the 
masterly manner in which the scores of problems presented were 
given solution. Where all have given devoted service in a cause, 
it is embarrassing to discriminate, but none concerned will, I believe, 
begrudge a major share of credit to Messrs. Alexander J. Wurts, 
Henry Noel Potter, Marshall W. Hanks, Max von Recklinghausen, 
Murray C. Beebe and Edward Bennett. 

That the Nernst lamp is now a fixed factor in the lighting field 
appears beyond dispute; and although it has been handicapped as to 
rate of progress by a conservatism in the central station field in 
vivid contrast to conditions of ten or more years ago—when merely 
to be new was a qualification inspiring a fervid welcome—the glower 
lamp in its present state calls for serious attention on the part of all 
central station men. In what follows some account, gathered during 
a recent visit to the Nernst lamp factory, at Pittsburg, will be given 
of the processes of manufacture of the Nernst lamp, together with 
a consideration of some of its features of special importance from 
the operating standpoint. 

In view of the little-known nature of the constituents which com- 
pose the glower of the Nernst lamp—commonly known as the rare 
earths and of which the more recently discovered member, radium, 
has acquired the widest fame—their impurity in native state and the 
previous almost entire lack of knowledge concerning their treat- 
ment in any form, an immense amount of work has doubtless been 
necessary in arriving at the technical information now in the pos- 
session of the manufacturers. The list of rare earths is a long one 
—numbering almost two score—and it can be imagined that no 
small labor was involved in testing various combinations thereof, 
selecting the ones most suitable and determining the best propor- 
tions in the combination for a glower. Naturally information of 
this character is not given publicity, and consequently so far as 
relates the raw material and its treatment, we are limited in our 
statements to disclosures in the several Nernst patents. 

In one of the earlier Nernst patents it is stated that the mixture 
which has in high degree the requirements for a glower consists of 
about 80 parts of oxide of zirconium, 10 parts of oxide of erbium 
and 10 parts of oxide of yttrium. These are taken in a powdered 
state, thoroughly mixed, and a paste then formed by adding water 
and a binding material such as tragacanth or dextrine. In later 
patents it is stated that very excellent results have been obtained 
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with a mixture of approximately 70 per cent. of oxide of zirconium 
and 30 per cent. of oxide of yttrium. Other mixtures which are stated 
to have been used with good advantage are as follows: 10 per cent. 
of oxide of zirconium, 70 per cent. of oxide of thorium and 20 per 
cent. of oxide of yttrium; 70 per cent. of oxide of thorium and 30 
per cent. of oxide of yttrium; 0.5 per cent. of oxide of cerium, 80 
per cent. of oxide of thorium and 19.5 per cent of oxide of yttrium. 
These percentages, it is stated, may be widely varied, and generally 
speaking, the oxides of the rare earths are well adapted for use in 
mixtures in widely varying proportions. The patents also refer to 
oxide of magnesium as a suitable component. 

Describing in the later patents the preparation of the material of 
the glowers, it is stated that the oxides to be used are thoroughly 
pulverized and intimately mixed, and a plastic mass then made by 
the use of a binder of clear starch. The water used in making 
the paste should preferably be distilled to avoid the presence of 
lime, which, being more volatile than the oxides of the rare earths, 
its presence is undesirable. In another connection it is stated that 
certain of the rare earths are inapplicable for the same reason. 


The plastic mass is then inserted in a_ press and _ forced 
through a small hole of requisite diameter, this process being the 
same as used in “squirting” incandescent lamp filaments. The rods 
or threads thus produced are then allowed to dry, when they ac- 


quire sufficient strength to be conveniently handled. It is stated to 
be desirable that the greatest specific gravity possible shall be 





FIG. I.—A ROOM IN THE CHEMICAL DEPARTMENT. 


given to the material. In the next process, that of heating, it is 
stated to be desirable for the heat to be gradually applied, but even- 
tually carried to an extremely high degree. Upon cooling, the rods 
are ready to receive terminal connections. 

As previously stated, the processes at present employed in treat- 
ing the rare earths in their passage from the mineral form in which 
they are found to the state of glowers, are not given publicity. In 
general it can be said, however, that the processes involve chemical 
skill of the most expert kind, and close attention to the minutest 
detail. In particular, it is extremely necessary that all the chem- 
icals employed as reagents or otherwise shall be absolutely pure. 
For satisfactory results, the degree of heat applied during the treat- 
ing process must be exactly controlled, and also the concentration of 
precipitating solutions. 

Though organized for work on a large scale, a walk through the 
factory laboratory creates the impression that one is being shown 
the workshop of a splendidly equipped investigator into the min- 
utae of chemistry, instead of a department of a lamp works. One 
requirement in the processes is absolute cleanliness, and to assist 
in assuring this, that portion entering the laboratory of the grimy 
ambient which in Pittsburg passes for atmosphere, undergoes thor- 
ough filtration. The refinement of care with respect to the material 
does not cease, however, in the chemical laboratory proper. Each 
time that new material is prepared a portion is made into test glow- 
ers, which. are then mounted as if in lamps, and a careful record 
of performance kept. The admirable organization of the Nernst 
works is very well shown in the elaborate records kept of glower 
material from its crude to final state. By means of this system 
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every step from the crude material to tHe finished product is a mat- 
ter of record, and as a consequence any abnormality can at once 
be traced to its source. The net result of this system of records 
and stage tests is to give complete assurance that when once mount- 
ed in a lamp, each glower will give the exact performance for which 
it was destined. In fact, throughout the factory one is everywhere 


FIG, 2.—-PROCESS OF MAKING TERMINALS. 


impressed at the extreme care bestowed on that part of its organ- 
ization which relates to securing exact uniformity of product. 
Previous to the description of the process of mounting glowers, 
some data may here be given as to their dimensions. At normal 
temperatures practically non-conductors of electric current, when 
heated the Nernst glower possesses most of the properties of ordi- 
nary conductors. An exception is with respect to the method of 
conduction, but as the electrolytic theory on this point has no bear- 
ing on what follows, it may be here ignored. To adapt to different 
voltages and currents, the cross section and length of the glower is 
consequently varied as in the case of the incandescent lamp filament. 
The single filament of a 25-cp., 110-volt lamp has a diameter of .025 
in., and a length over all of .62 in., the corresponding dimensions 
for a 30-cp., 220-volt lamp being .o14 in., and 1 in. In the three 
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and fusing to this a platinum terminal wire. Thus the trouble 
previously met through contraction in the material of the ends, 
turned to a positive benefit, in that the terminal is thereby more se- 
curely held. The rods of glower material are cut to a length some- 
what longer than that of two finished glowers. Each end is then 
heated in turn in an electric arc, and as the material softens the end 
assumes a spherical shape. Then in an oxyhydrogen flame a plat- 
inum wire is plunged for a short distance into the heated globule, 
when a small portion becomes separated at a point where the wire 
has been previously nicked, after which the end is again placed in 
the arc for an instant. To the platinum globule thus embedded in 
the spherical end is then fused the terminal wire with the aid of 
an oxyhydrogen flame. The several stages of this operation are il- 
lustrated in Fig. 2, but with reference only to a single glower. 
Finally, the end of the terminal wire is fastened to an aluminum 
plug which facilitates connection of the glower to the lamp holder. 

The most interesting part of this process is, however, that which 
relates to the manner whereby the second terminal connection of a 
glower is made. For satisfactory results it is, of course, necessary 
that the completed glowers of ‘a given rating should be uniform as 
to resistance, and by means of a beautiful arrangement due to Mr. 
Marshall W. Hanks, this is as exactly as possible accomplished. 
Referring ‘to Figs. 3, 4 and 5, it will be seen that a number of glow- 
ers are mounted on a revolving stand and the lower ends in turn 
brought under the influence of an arc between two carbons. A mag- 
nified image of the glower and the arc is thrown on a screen in front 
of the operator, and also the image of a gauge line. As witnessed in 
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Fics. 3, 4 AND 5.—APPARATUS FOR MAKING GLOWER TERMINALS. 


glower, 200-cp., 220-volt lamp these dimensions become .025 in. 
and 1.18 in., respectively, and .025 in. and 1.18 in. in the six-glower 
500-cp., 220-volt lamp. The glowers, while perhaps intrinsically 
more fragile than the carbon filament, are, owing to their much 
greater cross section, quite sturdy when mounted and not subject 
to breakage in ordinary handling. 

Perhaps the most troublesome problem presented in the develop- 
ment of the Nernst lamp was in connection with the glower ter- 
minals. The final solution as found by Mr. Marshall W. Hanks, 


consisted of embedding a platinum bead in the end of the glower 


actual operation, as soon as the glower treminal comes within the 


influence of the arc, it is seen to swell and gradually but rapidly 
an almost perfectly spherical globule forms on the end; as this latter 
increases in size it approaches the gauge line, and when it becomes 
tangent with it, the operator revolves the table, the motion with- 
drawing the glower under operation and introducing another. In a 
subsequent operation the platinum bead is introduced as above de- 
scribed, and the platinum leading wire fused to this. The entire 
operation requires but a very short time, an experienced operator 
being able to turn out 350 glower beads per hour. 
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While great accuracy is possiblé in determining the length of the 
glowers by the above method, it is, of course, not possible in com- 
mercial production to prevent some variation in the voltage value 
of the glowers. The latter therefore have to be sorted before con- 
signment to stock, which operation consists in the measurement of 
voltage while normal current passes through the glower. Naturally 
the proper voltage value in this test will be somewhat higher than 
the corresponding value in the lamp, due to the mutual heating effect 
of the different glowers in the case of multiple glower lamps, and 
to the temperature existing within the enclosing globe. In marking 
the standard packages, containing 10 glowers each, with the voltage 
of the lamp for which they are suited, it is therefore obvious that 
allowance must be made for this difference, in addition to II per 
cent. drop in ballast and cutout. 

A very neat and original device is used for glower sorting as 
shown in Fig. 6, having the form of a wheel, the periphery of which 
carries a number of special mountings for making glower connections 
in a speedy and positive manner. The wheel is rotated on its axis, 
commutating connections being made between the glowers and sup- 
ply circuit. All of the operations, including taking current and 
voltage measurements, are done by a single operator, the output of 
each operator being about 1,300 glowers per day. 

Before passing to further details of manufacture, a summary may 
here be given of the organization of the several parts of the Nernst 





FIG. 6.—TESTING GLOWERS. 


lamp. As has been previously stated, a Nernst glower at normal 
temperatures is practically a non-conductor of electric current, and 
consequently to put a lamp in operation it is necessary first to heat 
the glower to a certain temperature. This is accomplished by means 
of a heater, which will be described later in detail. When a lamp 
circuit is closed, the current from the line first passes through the 
heater circuit, which circuit is automatically cut out when the glower 
becomes sufficiently conductive. Referring to Fig. 7, it will be seen that, 
assuming the glower to be non-conductive, all of the current will 
first pass through the heater. As the glower becomes conductive a 
current begins to flow through its circuit, this circuit also includ- 
ing an iron “ballast” or resistance wire, which will be referred to 
later, and a cut-out coil; when the current reaches a predetermined 
amount, the cut-out coil operates and the heater is cut out of cir- 
cuit. Thenceforth the current passes through the glower, ballast 
and cut-out coil, to line. In Fig. 8 the organization of the several 
parts in an actual lamp is shown. 

This brings us to the consideration of the second very interesting 
feature of the Nernst lamp—the ballast coil, due to Mr. Henry 
Noel Potter. As in the case of ordinary conductors, the resistance 
of a glower when heated varies with its temperature, and it happens 
that at the temperature most desirable in the working of the glower, 
the decrease of resistance with increase of current is quite rapid. 
As a consequence, without any controlling device in circuit, at this 
particular point a relatively small increase of current might so re- 
duce the resistance as to quickly result in a flow sufficient to burn 
out the glower. Iron wire possesses the opposite property of in- 
creasing in resistance as the temperature increases, and it very for- 
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tunately happens that at a certain critical temperature this increase 
of resistance becomes very considerable for relatively small in- 
creases of temperature. If then an iron wire is placed in the circuit 





Glower 


FIG. 7.—NERNST LAMP CIRCUIT. 

of the glower, of a size selected so that its temperature during the 
normal working of the lamp is at or near the critical point, an in- 
crease of current will cause its resistance to increase in about the 
same proportion as that of the glower decreases. This is illustrated 
in Fig. 9, which gives curves of the variation of resistance with 
increase of temperature of a glower, and ballast, respectively (the 
latter to a larger scale), and a resultant curve which represents the 
variation of the current passing through the lamp with increase or 
decrease of voltage. The flatness of the glower curve indicates that 
a very slight change of voltage would produce a very great change 
in the current, while the effect of the ballast wire is to make the 
resultant curve almost vertical in its working part; thus a very 
considerable change in voltage will necessarily give rise to but a 
small change in current. 

As constructed, the ballast is kept within remarkably small com- 
pass, the dimensions of a tube for a three-glower lamp, for exam- 
ple, being 11-16 in. in diameter and 2 3-16 in. long. The diameter 
of the wire varies from .oor in. in the smallest ballast to .004 in. 
in the largest. The length of the wire before being given a 
helical twist, is from 4 in. to 12 in. and the resistance from 25 to 
8c ohms. The drop in the ballast is about 10 per cent. of the total 
drop between the lamp terminals. The wire is supported on a nickel 
standard having a cross arm to support the wire, which is threaded 
through porcelain insulators fused on the standard with glass. The 
bulb is finally exhausted and then refilled to about atmospheric pres- 
sure with hydrogen obtained electrolytically from an alkali solution. 
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FIG. 8.—ONE-GLOWER NERNST LAMP. 


The heating resistances are of platinum wire coiled about porce- 
lain, then covered with a porcelain paste having the same coefficient 
of expanison as the wire, and baked. Owing to the necessity of 
having the porcelain uniform in quality and properties, the raw 
materials are worked into the finished product at the factory—not 
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only for the heating resistances but also for the mountings in the 
lamp frame. In the case of the smallest lamp, after baking the cov- 
ering cement, the rod carrying the resistance is heated to a red glow 
and wound on a mandrel to a spiral form, the heat being applied as 
the winding proceeds. Naturally this is a delicate operation, but 
the arrangement for the purpose has been so carefully worked out 
that the operation is carried on by boys. 

A problem of no small .magnitude was involved in realizing a 
cut-out absolutely reliable in its action yet miniature in size, capable 
of controlling a current rising to several amperes in value and of 
remaining continuously in circuit with the lighting current. As per- 
fected the cut-out, which breaks the circuit at two points, weighs 
for a three-glower lamp but 3% ounces and occupies a space of 
2 3/16 in. x 1% in. x 13/16 in. The contacts are of silver. The 
cut-out coil after winding is impregnated with a mineral compound 
which allows the insulation to stand a red heat if necessary, and is 
finally covered with asbestos sheet. The drop in the coil is about 
1 per cent. of the total drop between lamp terminals. The number 
of turns in a coil are so fixed that the heater circuit is cut in when 
four glowers of a six-glower lamp are burned out, or two glowers 
of a three-glower lamp, or one glower of a two-glower lamp. Fig. 
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FIG. 9.—NERNST LAMP CURVES. 


11 shows in outline a cut-out. As will be seen, the construction is 
very simple, the contact being maintained through the action of grav- 
ity; when the contact is broken the armature moves into a position 
with respect to the magnet poles which ensures a strong magnetic 
lock. 

Entering a field that in late years has become strangely conserva- 
tive, the Nernst light encountered as a late-comer conditions that 
its rivals in possession had escaped in the earlier days. Moreover, 
these latter have presented a solid front to what appears to have 
been regarded as an interloper, and every claim made for the 
Nernst lamp has been vigorously contested. As is apt to be the case 
in commercial competition, nothing meritorious has been conceded 
to the rival, and every statement in its favor met by a counter-state- 
ment showing instead a deficiency. What follows involves some of 
the controverted points, which are here presented in the light of the 
most reliable information which has been found available. 

EFFICIENCY OF THE NERNST LAMP. 

When we come to the subject of the economy of the Nernst lamp 
quite an array of diverse opinion is presented. Drude, the distin- 
guished German physicist, credits the Nernst glower with an absolute 
luminous efficiency of 12 per cent., the corresponding efficiency of the 
incandescent lamp filament being variously stated by authorities 
at from 2.5 per cent. to 6.5 per cent.; on the other hand, the claim 
has been made by an incandescent lamp interest that the efficiency 
of the Nernst lamp in commercial service is practically the same 
as that of the ordinary incandescent lamp. If, however, we accept 
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Tumlirz’s constant of 5.2 for the number of candles per watt for a 
luminous efficiency of 100 per cent., a 3.1-watt incandescent lamp 
has a luminous efficienty of 6.5 per cent. and a Nernst glower of 12 
per cent. luminous efficiency corresponds to a consumption of 1.62 


watts per cp. 
When one refers to the candle power experiments that have been 





FIG. I10.—TESTING BALLASTS. 


made on the commercial Nernst lamp, the results are apt to be so 


contingent on the experimenter’s interpretation of what constitutes 
a candle power—whether it is to be considered in a spherical, hemis- 
pherical or some other significance—that the data are of little value 
for comparative purposes. It happens, however, that the Photo- 
metric Committee of the National Electrical Light Association has 
reported on measurements of the Nernst lamp in such a form that a 
comparison can be made between the performance of this lamp and 
that of arc lamps tested by the same committee and presumably ac- 
cording to the same methods. According to this report, the watts 
per hemispherical candle power consumed by a six-glower lamp 
were 1.88 per cp. with clear globe as compared with the following 
enclosed arcs with opal inner globes and clear outer globes: Direct- 
current series, 1.3 watts; direct-current multiple, 2.25 watts; alter- 
nating-current series, I.19 watts; alternating-current multiple, 2.53 
watts. With an opaque globe the consumption of the Nernst lamp 
was found to be 2.10 watts per cp. 

Since the competition is with the multiple arc lamp, and since for 
interior lighting, hemispherical candle power can be accepted as a 
proper criterion, it will be seen that according to these tests the 
Nerst six-glower lamp is notably more efficient on the above basis 
than either the direct-current or alternating-current type of multiple 
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FIG. II.—NERNST LAMP CUT-OUT. 


enclosed arc lamp; and on the basis of either of the figures above 
given, it is still more notably efficient than the most efficient type of 
incandescent lamp used on commercial circuits, namely, the 3.1-watt 
lamp. 

The lack of agreement as to what shall constitute a measure for 
practical illuminants is becoming daily more unsatisfactory and as 
a practical problem is pressing for solution—not only on account 
of the occasion which the present condition offers for all manner of 
claims and counterclaims on the part of those interested commer- 
cially in illuminants, but also because the public has a right to, and 
should be given in this as it has in other branches of business, some 
definite standard within its means of comprehension by which to 
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gauge what it purchases. And since the user of electric lighting 
current only wants that commodity—if we dare to term it such— 
for the illumination which it produces, the measurement of illu- 
mination where it is actually needed is what, in this connection, ap- 
pears to be the desideratum. This is the view of the Nernst Lamp 
Company, and Mr. Alexander J. Wurts, chief engineer of the com- 
pany, has proposed the following method of comparing the effect 
of illuminating powers of artificial sources of light: 

The arrangement to comprise two rooms standardized with ref- 
erence to size, color and furnishings, some convenient point of view 
being provided from which the illumination of both rooms may be 
readily compared. The primary room to be illuminated with incan- 
descent lamps, say of 8 cp., arranged to the best possible advantage 
for the most effective lighting of the space; the secondary room to 
be lighted by the lamps to be compared, arranged also for the most 
effective illumination. An equally effective illumination in each 
room is then secured by switching on or off lamps in the primary 
room. The energy supplied to each of the two rooms being meas- 
ured when adjustment is secured, these data will then represent 
comparatively the efficiency of the sources of illumination compared. 
It is stated that accuracy within 5 per cent. is obtainable with this 
method. That such a method would appeal to the lay user of arti- 
ficial light may be taken for granted, though it would perhaps not 
satisfy the physicist any more than a town clock would satisfy an 
astronomer. None will deny that what is sadly needed is a yard 
stick for illumination; what is now usually offered may be likened 
to an offer to a perspective user of measure of length—who would 
be satisfied with a 5-cent graduated stick—of a certified standard 
necessitating a microscope to locate the lines thereon fixing the 
desired length. 

But it should be added that the superior economy of the Nernst 
lamp as registered at the meter is only a part of the claims it can 
put forth for recognition. The human eye does not take cog- 
nizance alone of meter efficiency, but applies criteria of its own. 
Owing to the approach of the Nernst light to the quality of daylight, 
the eye is better accommodated to illumination from this source, 
with a result that it will distinguish objects much better with the 
same measured illumination than in the case of a source not pos- 
sessing this quality. To put an extreme illustration, one can easily 
imagine that a more satisfactory aspect of, say, a room would be 
obtained with the light of a single candle than with that from a 
50-cp. source giving forth blood-red rays. That the beautiful qual- 
ity of the Nernst light would make it a factor in the lighting field 
were its cost even much larger than that of its competitors less 
favored in this respect, is evident when we look back and note the 
course of the various modern illuminants—the progression from the 
candle to oil, from the latter to gas and finally to the incandescent 
lamp—in each case the quality of light dispossessing a cheaper 
source. 


REGULATION, 


One of the charges which has been made against the Nernst 
tamp is that it requires a closer regulation of circuit than the incan- 
descent lamp. If this were qualified by adding that the incandescent 
lamp superior in this respect is a 4-watt lamp, the charge might 
perhaps be maintained, but in that case it would also hold good 
as against the 3.1-watt incandescent lamp. In point of fact, it is 
claimed for the Nernst lamp that a continuous five per cent. over- 
load will not appreciably shorten the life of the glowers, whereas, on 
the other hand, accepted curves of incandescent lamp performance 
show a decrease in life of 60 per cent. under the same condition. 
At the present day the matter of proper regulation of circuit voltage 
is beginning to attract the attention which its importance demands, 
and the Nernst lamp has not been found wanting where this atten- 
tion has been given; and where it is lacking the deficiency is equally 
fatal to the high-efficiency incandescent lamp. If improvements 
made in the electrical field during the past fifteen years had been 
subjected to judgment on the basis of their fitness with respect 
to the practice of the poorest central station, many of the most val- 
uable advances of the period would be yet awaiting recognition. 
One of the benefits which the Nernst lamp will confer on the cen- 
tral station industry will be in strengthening further the present 
movement toward proper circuit regulation, in which benefit it will 
itself participate as only one factor among many making toward 


better central station financial returns. 
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MAINTENANCE. 

Unlike the incandescent lamp, the frame and connections of the 
Nernst lamp form a permanent structure having an indefinite life, 
but its perishable parts have from time to time to be renewed. Of 
these the ballast has a life so long, averaging 25,000 hours, that in an 
organization for maintenance it plays little part. The heater has also 
a very considerable life, the period averaging about 8 months in 
ordinary use. The glower, however, like the incandescent lamp 
filament, has a practically definite term of use, at the end of which 
it would be advisable to replace the glowers whether burnt out or 
not. 800 hours are given as the guaranteed life on 60 cycles. 

Two systems of maintenance for the Nernst lamp have been em- 
ployed. In the one, all the installations within a certain radius are 
maintained for a fixed sum per month from a central maintenance 
bureau, which may be directly in control either of the Nernst Lamp 
Company or its central station customer on whose circuits the lamps 
are operating. This department of the lighting company is anal- 
ogous to the meter department which is now becoming an auxiliary 
to all well-managed plants. Such an organization involves the serv- 
ices of an inexpensive class of help, consisting of an inspector who 
alone or with one or more assistants in the case of the larger 
plants, operates the maintenance system, visiting all installations 
periodically; for example, commercial installations may be visited 
weekly, and residential installations once per month, the user being 
instructed how to act in contingencies which may arise during the 
absence of the inspector. A complete stock of Nernst lamp parts is 
carried in the repair department. The work to be done here is so 
simple, owing to the careful provision made in the design of lamp 
details for easy renewal, that a boy or girl can in a short time acquire 
the necessary skill. 

The second system is especially applicable to the larger instal- 
lations and those in isolated localities. In these cases, the main- 
tenance work may frequently be entirely taken care of by the build- 
ing janitor or electrician, who has previously received some instruc- 
tion and training, either at the company’s works or from an expert 
repairman. Suitable quarters would be provided in the building in 
which a limited stock of repair parts and facilities for renewal work 
would be available. 

The total cost of maintenance under these conditions will be com- 
paratively low, provided the maintenance work is executed in a 
systematic manner; a certain portion of the day being given to in- 
spection, with a complete inspection of all lamps installed, the repair- 
ing of defective holders being afterwards done in the repair room. 
We are informed that the results obtained by the company from a 
number of prominent installations go to show that the cost of main- 
tenance of the smaller lamps approximates that necessary for in- 
candescent lamps, and the cost for the multiple glower lamp is 
practically the same as that for standard enclosed arc lamps. 





Electric Lighting Chicanery. 


The following item was printed in the New York Evening Post 
in a recent issue. It is not without its humorous side: “Com- 
paratively few persons know why an electric lighting company 
is so exceedingly kind to its customers as to give them new incan- 
descent lamps without charge in exchange for those which have 
burned out. The employees are always so polite, almost anxious 
to make the exchange. Any one can find out the reason by burning 
new, high-priced lamps for a month, and the next month the lamps 
the company gives in return for old ones. His bill will show that 
the reason, from the company’s point of view, is an excellent one. 
The lamps supplied by the companies are invariably ‘renewed’ 
lamps; that is to say, old lamps ‘made new by a delicate but not 
expensive process; and ‘renewed’ lamps burn more current—much 
more. The millennium is not yet here.” There is deep villainy for 
you. As a matter of fact, we should be glad to get “renewed” 
lamps exclusively; at least no objection would be raised. In view 
of the fact that they have been in use, the occluded gas in the plati- 
num, ete., have been pretty thoroughly disposed of, and such lamps 
are, therefore, quite likely to beat new ones all hollow for economic 
efficiency. But their use is vastly exaggerated. One local company 
we could mention, out of over 1,500,000 lamps bought had only 6,000 
“renewed,” and that is probably about the general ratio. 
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Recent Electrochemical Developments. 





PRODUCTION OF SODIUM HYDROXIDE. 


Two patents granted on May 10 to Mr. Blackmore, of Mt. Vernon, 
N. Y., relate to the electrolytic production of sodium hydroxide. 
The process described by him in one of the patents is in its essen- 
tial points similar to the well-known Castner-Kellner mercury 
cathode process, which is in actual operation on a large scale. Vari- 
ous modifications have been suggested for this process, relating 
especially to the method by which the cathodically formed sodium 
amalgam is removed from the electrolyzing cell for the production 
of sodium hydroxide in another cell. For instance, Bell proposes to 
use for this purpose the atmospheric pressure of the gases developed 
in the cell; his process has been tried on a large experimental scale 
by the Pennsylvania Salt Manufacturing Company at Wyandotte, 
Mich., during the last three years, but it does not seem to have yet 
been reduced to industrial practice. Blackmore in his present patent 
produces the movement of the mercury and amalgam through the 
various vessels in his apparatus solely by the differences of level of 
the various bodies of mercury and amalgam. These differences are 
maintained by a suitable adjustment of a float-fed and a float-con- 
trolled outlet, and of the height of the connecting pipes. The mer- 
cury, after the sodium has been removed from it, is pumped back into 
the first vessel which supplies mercury to the cathode in the elec- 
trolyzing cell. 

The second patent of Mr. Blackmore refers to the production of 
sodium hydroxide from the cathodically formed sodium amalgam 
or sodium lead alloy (in the latter case a molten lead cathode being 
used as in the Acker process). In what follows we assume a molten 
lead cathode. Mr. Blackmore’s apparatus consists essentially of 
an electrolyzing vessel with a diaphragm dividing it into two com- 
partments. The anode compartment is in the center and contains 
fused sodium chloride on top of a floating diaphragm, which con- 
sists of magnetite broken into small fragments. This diaphragm 
floats on the molten lead cathode which extends into the outer vessel. 
The specific gravity of the diaphragm is greater than that of the 
molten electrolyte in the anode compartment, and smaller than that 
of the molten lead cathode. The lead sodium alloy produced by 
electrolysis, being lighter than lead, continually arises to the surface 
of the molten lead, and may be drawn off there. The author, how- 
ever, considers it preferable to change it into hydroxide, and has 
found the following method suitable. Molten sodium hydrate is 
injected in a plurality of fine streams into the molten lead-sodium 
alloy, and is reduced by the sodium to sodium oxide with evolution 
of hydrogen which passes off. The sodium oxide arises and flows 
on the surface of the cathode and, remaining in a molten condition, 
it is continuously drawn off. To facilitate the oxidation of the 
sodium, a layer of loose granular conducting material, like iron, 
magnetite of ferro-silicon, is arranged at the surface of the cathode. 
This loose material serves to distribute the streams of sodium 
hydrate and bring them in thorough and intimate contact with the 
sodium in the alloy. “The oxidizing reaction is facilitated by the 
innumerable local couples due to the contact of the sodium and the 
relatively negative particles of iron, etc.” 


BATTERY INVENTION. 


A patent granted to Mr. C. J. Reed, of Philadelphia, refers to 
the construction of a plate suitable for Planté formation. The plate 
consists of numerous corrugated panels with intervening strengthen- 
ing ribs and side ribs, the exposed surfaces of the panels being 
corrugated so as to have a large surface. The plate is made by 
passing molten lead between corrugated rolls and subsequently sub- 
jecting the plate to lateral edgewise compression in order to reduce 
the grooves to the smallest practicable width. 

A patent granted to Messrs. R. Fortun and E. Semprun, of Madrid, 
Spain, relates to a storage battery, the feature of which is the active 
material of the positive electrode. This active material is produced 
by electrolysis, between lead electrodes, of a saturated solution of 
oxide of lead in a lixivation of potassium hydroxide, rock candy and 
neutral potassium tartrate. By this action a brown substance is de- 
posited on the anode for which the claim is made that 100 grams of 
this substance are capable of fixing 369 grams of oxygen. This 
active substance is used for the positive pole electrode in an accum- 
ulator with a solution of 17 parts of lead nitrate in 100 parts of 
water, acidulated with pure nitric acid until the solution registers 
20° Baume. 
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A patent granted to Messrs. J. Noble and E. L. Anderson, of St 
Louis, represents a new attempt at utilizing the heat of oxidation 
of carbon for the production of electrical energy. The cell con- 
sists of an aluminum plate and a carbon plate with an electrolyte 
of nitric acid, heated to 150° F. The cell is claimed to have an 
e.m.f. of 1.5 volts, the current flowing in the solution from the 
aluminum to the carbon. The following actions are assumed to 
take place in the cell. Oxygen is evolved at the aluminum anode 
without attacking it, while at the cathode the nitric acid is reduced 
to nitrogen peroxide, which oxidizes the carbon cathode, thereby 
forming carbonic acid gas and nitrogen oxide gas. The nitrogen 
oxide gas unites with the oxygen evolved at the anode and forms 
nitrogen peroxide gas, which passes into a condenser filled with a 
mass of moist carbon or coke, and is therein condensed to nitric acid, 
returning then to the battery. The claims of the inventors that 
without destruction of the aluminum plate electrical energy is pro- 
duced at the expense of the change of the carbon plate to carbonic 
acid gas and at the expense of heat supplied from the cathode. 








New Telephone Patents. 





If the general activity in any field of industry may be measured 
by the activity of its inventors, then truly must telephony be in a 
prosperous state, for we have at hand this week for consideration 
an extraordinary number of telephone patents. These treat of a 
great variety of subjects, as might be expected, but for convenience 
they will be grouped together under topical headings in so far as 
possible. The first group will include patents bearing on central 
office apparatus. 

CENTRAL OFFICE APPARATUS. 


The heat coil or sneak current protector forms the subject of three 
patents. These all apply the same principle, viz.: the shortness of 
fusible metals when slightly heated. The application of the prin- 
ciple is, however, made in two different ways. In Fig. I is shown 
sectional views of all three new coils. 

At the right is a heat coil patented by M. Setter, of Chicago. As 
will be noted, on one end there is a hinged plate to which a stud 
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FIG. I1.—TELEPHONE CUT-OUTS. 


is attached. Normally, a ring of fusible metal encircling projec- 
tions from the pieces b? and b% holds them together. In this condi- 
tion the coil is adapted to be mounted in a spring holder which 
strives to pull the ends apart. When an abnormal current passes 
in the circuit, which is led through the heat coil, from one terminal 
button to the other, the heat generated so affects the solder ring, b8, 
that its tensile strength is impaired and it breaks. The hinge at 
once opens, giving, as it does so, an inclination to the stud, b1, such 
as to cause it to escape from its holder and thereby breaking the 
circuit, which at once becomes grounded against the stop for the 
spring terminal. The other two heat coils cause a shearing of 
solder under exactly similar circumstances, to effect an operation 
of the switching members. One of these is shown at the middle 
of Fig. 1, while the other, together with a mounting suitable for 
either, is shown at the left. In both the heating coil proper is in 
annular form, surrounding a cup within which a plunger may be 
forced. The plunger is normally blocked, however, by a washer of 
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solder, which lies between its bottom and the mouth of the cup. 
The tendency of the mounting springs is to cause the plunger to 
clamp the washer, as a plate between a punch and die. With slight 
heating of the coil shearing takes place, the circuit opening at the 
point 4 and grounding at the point 6. The chief point of distinc- 
tion between the two coils of this type lies in the substitution of 
an insulating shearing plug in one, that shown on the left, for the 
metal shearing plug of the other. Of these coils Mr. Setter is the 
inventor of one and H. P. Claussen the inventor of the other. Both 
have assigned their right to Messrs. P. C. Burns and J. G. Shimsen. 

A. M. Knudsen, of Chicago, has produced a combined jack ard 
drop for switchboards in which the drop shutter is mechanically 
restored by the insertion of a plug into the jack in answering the 
call. The restoring is accomplished by a pivoted member, one end 
of which hangs in the path of the plug in a manner to be rotated by 
the insertion of the latter, while the other end engages an extension 
of the drop shutter so as to restore the shutter as the rotation takes 
place. 

A second mechanically restoring annunciator is that patented 
by Albert Corliss, of Chicago. In this the target or shutter revolves 
on a pivot, the signal being displayed before a window in the casing 
which holds the annunciator and jack in proper relation. The re- 
storing is accomplished by a spring member which engages a stop 
on the rotating shutter. This spring is elevated by the entering plug, 
and its end engaging the stop causes the shutter to rotate into normal 
position, where it becomes locked pending the arrival of another call. 
The American Electric Telephone Company has been assigned this 
latter patent. 

SWITCHBOARD CIRCUITS. 

Switchboard circuits are represented by three patents. One of 
these shows a rather simple common battery system, while the 
other two relate to the divided multiple switchboard. The common 
battery system patent has been granted to Mr. D. W. C. Tanner, of 
Chicago. The circuit is shown in Fig. 2. For the purposes of ex- 
planation it will be assumed that a call is started from the left- 





FIG. 2.—TANNER SWITCHBOARD SIGNAL, 


hand station. The removal of the receiver from the hook closes the 
circuit through relay a, which, responding, energizes the line lamp 
and busy test for the calling subscriber. The operator responds 
in the usual way with plug ¢, the answering plug of the connecting 
cords shown. This extinguishes the lamp, as the battery, b!, opposes 
battery b and reduces the potential around the lamp sufficiently to 
do so, this reduction of potential, of course, being traceable to the 
series resistance, c. It will be noted that no supervisory light is 
shown. This is because the line lamp of the calling line serves this 
purpose; to this end it is arranged so that once extinguished by the 
response of the operator, it will not relight until both subscribers 
have hung up. 
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Suppose, now, the operator to proceed with the connection by 
plugging into the desired line. This will put a busy test on this 
line from the tap, k, but will not cause the called line’s lamp to 
glow, as insufficient potential is provided. Now, the called sub- 
scriber answers, energizing his relay, a. Still his lamp fails to glow, 
as tap k forms a shunt about it. When the subscriber answered 
another change occurred, as relay /t was energized and connected 
the shunt, /, around the calling subscriber's lamp, d, instead of the 
battery, b1. Now it is evident that d will only glow when both sub- 
scribers have hung up, for if the calling subscriber alone does 
this no battery connection exists in the lamp circuit; while if the 
called subscriber hangs up alone there is a return to the battery 
shunt, b'. If both hang up, battery b! alone is effective and this 
lights the signal. 

The circuits for divided multiple boards are both the work of 
E. H. Smythe, of Freeport, Ill., and show two alternative methods 
of accomplishing his desired result. With the divided multiple 
switchboard of the type in question, each line is provided with one 
answering jack and line signal for each division of the multiple, and 
in signalling he must operate that one of his signals which is asso- 
ciated with the division corresponding to the desired subscriber's 
number. At times it is found that a subscriber will call in error, 
and noting his mistake remakes the call to the proper division. 
Under such circumstances confusion would, of course, arise unless 
some means of preventing the co-existence of two signals from the 
same line. Mr. Smythe overcomes the difficulty by making the signal 
relays, which cause the display of the signals, interconnecting in 
such a manner that the one last energized disconnects or de-ener- 
gizes the other. Therefore, the corrected signal at once and auto- 
matically extinguishes that made in error. Both Mr. Smythe’s and 
Mr. Tanner's patents have been assigned to the Western Electric 
Company. 

SUBSCRIBER'S STATION APPARATUS. 


Undoubtedly quite frequently telephone users are disturbed for 
fear that what they say into the transmitter may be overheard by 
those in the immediate neighborhood. For 
some the sound-proof booth serves every 
purpose, but this because of the inconven- 
ience of entering it and the space it occupies 
is not always satisfactory. To overcome 
this difficulty a transmitter hood has been 
patented. This is a metallic box adapted to 
be fastened upon the transmitter, and of 
such size and shape that when the face is 
closely pressed against it the lips will be in 
proximity to the transmitter mouthpiece. 
The box is of small size, the edge of the 
aperture coming in contact with the chin, 
cheeks and upper lips only. The edge is 
provided with a rubber cushion and is 
shaped to fit the face. As it is necessary to 
keep secret but a portion of one’s conversa- 
tions, the sides of the box, four in number, 
are made folding and are so controlled by a 
spring that they may be folded back. R. D. 
Fannon, of Chicago, is the patentee of this 
apparatus. 

A new telephone set has been invented by 
Messrs. S. C. Houghton, of San Francisco, 
Cal., and F. M. Potter, of Syracuse, N. Y. 
Vertical slide bars support an adjustable 
frame upon which both transmitter and re- 
ceiver are carried. The receiver is upon the 
end of an arm consisting of two bars, which 
are insulated from each other and serve as the conductors to the 
receiver coil. The receiver is held in a position to the side of and in 
front of the transmitter ready for use. A slight pressure upon it 
in a horizontal direction serves to throw the switching device, while 
a semi-automatic electromagnetic switch enables one to hold the line 
conveniently while leaving the instrument. 

For use in damp places, or where water is likely to be. dashed 
about, as on shipboard, a water-proof subscriber’s set is advisable. 
Such is one invented by Alfred Graham, of London, England, 
which has been recently patented. The casing is of metal and all 
apparatus is contained therein, entirely protected except when 


actually in use. 
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Mr. A. W. Hill has brought out a novel transmitter in which one 
block of carbon serves as the body of the casing and the stationary 
electrode. A sectional view of this transmitter is shown in Fig. 3, 
which indicates how the diaphragm, mounted between rubber pads, 
is clamped to the carbon block by the face plate. Within a central 
and deeper recess in the carbon block the microphonic button is built 
up. The recess is lined with an insulating tubular bushing, which 
contains the granular carbon. The bottom of the recess forms the 
rear electrode, while the front electrode attached to a metal backing 
slides within the bushing, the joint being jacked by a felt ring. 

The two remaining patents to be included under this head describe 
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FIG, 3.—HILL TRANSMITTER. 


respectively a receiver and a ringing generator. The novelty in the 
receiver lies in the method of mounting the magnet within the casing. 
The casing is in three parts, a joint being made in the body near the 
bell. The magnetic system carries a collar secured to it near the 
coils, and this collar forms the coupling for uniting the two parts 
of the body of the casing. The distance which the collar is screwed 
into the bell piece of the casing determines the air space between 
the diaphragm and poles. The tail piece is then screwed up like a 
lock nut securing the whole in adjustment. W. C. Runge has been 
granted the patent for this. 
MISCELLANEOUS. 

While the effects of electrostatic capacity have been brought well 
under control by the Pupin system of loading conductors, all other 
steps towards ameliorating its detrimental qualities are interesting. 
Mr. J. S. Richmond, of New York, aims to do this in his transmis- 
sion system described in two recent patents. Mr. Richmond argues 
that with a metallic circuit in a cable of conducting material, 1. e., 
a conducting shell, all capacity between the individual conductors 
and the shell will be obviated if the potential of the shell be kept a 
true mean between the sum of the potentials existing on the con- 
ductors at all points. He accomplishes this by finding the inductive 
neutral of each end of the line and grounding this. Such a process, 
of course, renders it necessary to use double-wound apparatus of 
that type designated as “split” wound, but this would not weigh 
against the system if the gain in transmission is found to be material. 
Any one who has tried to solder a wire to a gas or water pipe, or 
to make a secure joint by wrapping for the purpose of obtaining a 
ground connection, appreciates what a boon was the introduction 
of sheet-metal ground clamps. An improved ground clamp of this 
type readily adjustable to different sized pipes has been patented 
by Messrs. F. P. Fuller and J. J. Walsh, of Yonkers. In this clamp 
the actual connection seems to be made chiefly between the clamping 
screws and the pipe, the metal band serving merely to hold the 
screw ends against the pipe. 

Many already know that method of handling distributing wires 
wherein they are carried in rings supported by a messenger strand. 
Such a scheme is most successful. However, it has been found 
advisable to hold the rings at definite distances apart by an auxiliary 
fastening, such as a wire or yarn running parallel with the messenger 
and independent thereof. F. C. Locke has obtained a patent for a 
method of fastening the rings based on these principles. <A train 
telephone system for communicating to and from and_ between 
moving trains, a step-by-step selective system, and a special ar- 
rangement of telephone incandescent lamp bulbs for exhaustion, 
comprise the subjects of the remaining three patents. These have 
been invented respectively by Messrs. C. G. Otwell and S. H. Melvin, 
Mr. C. A. Anderson and Mr. A. D. Whipple. For information 
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concerning them the reader is referred to the patents as the subject 
matter does not seem of sufficiently general interest to warrant 
discussion here. 





CURRENT NEWS AND NOTES. 


FEMALE STREET CAR CONDUCTORS.—A Springfield, Ohio, 
despatch dated May 17, says: After six years of experiments the 
officers of the street railroad company at Chillicothe have decided 
that the women conductors must go. The women were satisfactory, 
except that they were not strong enough for switching work. 
Switching at home would be more in their line, it would seem. 

CELEBRATING TELEGRAPH ANNIVERSARY.—The Postal 
Telegraph Cable Company is to celebrate this week in New York 
the tenth anniversary of the opening of its central office building and 


‘the sixtieth anniversary of the first telegraph message. The exer- 


cises will take the form of a conference of the leading officials from 
all over the country, with a banquet on May 24 at the Hardware Club. 
The previous night there will be a large theatre party at Wallack’s 
to see “The County Chairman.” Mr. C. P. Bruch is organizing the 
functions. 


DETECTING DIAMOND IN STOMACH.—A news note from 
Texas states that a thief there swallowed a diamond worth $250, 
and then was arrested and taken to jail. Investigation by means of 
the X-ray revealed that it had “become imbedded in the wall” of the 
man’s stomach. The owner of the diamond offered to pay for a 
surgical operation, and it was performed with entire success, so 
that the owner has recovered his diamond and the thief was still 
alive at last accounts, with good prospects of recovery. At least, 
so the story goes in the dispatches. 


COMMERCIAL AUTOMOBILE TESTS.—As a result of the 
service tests of motor wagons made under the auspices of the Auto- 
mobile Club of America, gold and bronze medals have been awarded 
to the electric delivery wagons of the Pope Motor Car Company to 
carry from 1,000 to 2,000 pounds; a gold medal to the electric truck 
of the Electric Vehicle Company, to carry between 4,000 and 5,000 
pounds, and a gold medal to the gasoline-electric truck of the Fischer 
Motor Vehicle Company, to carry from 8,000 to 10,000 pounds. The 
committee will presently issue a full report on the subject of the tests. 


WIRELESS TELEGRAPHY AT THE FRONT.—Capt. James, 
the efficient correspondent of the New York and London Times at 
the seat of war, has been silent for some time lately. He has resumed 
his work, but in his wireless dispatches admits that Japan had tem- 
porarily warned him off the fighting zone, just as Russia had done, 
although in a slightly more polite way. “My position was difficult 
in the extreme. I was threatened with capital punishment by one 
belligerent and warned off the high seas and neutral waters by the 
other. Only two courses remained open: Either to submit to the 
Japanese wishes or claim the right of a neutral flag on the high 
seas, in which case the only control of either belligerent would be 
force majeure. In deference to former courtesies on the part of the 
Japanese. I took the former course.” 


SELECTIVE SIGNALLING BY RESONANCE.—Dr. M. I. 
Pupin is to lecture before the New York Electrical Society on May 
25 at the Havemeyer Building, Columbia University, on “Selective 
Signalling by Electrical Resonance.” Dr. Pupin will explain the 
principles and the essential elements of this system of transmission. 
These elements are: The multifrequency alternator, the transmitter, 
the distributors, the resonators, and the rectifiers. At the special 
request of the U. S. Patent Office Commissioner, Dr. Pupin has pre- 
pared an exhibit for the pavilion of the U. S. Patent Office, at the 
St. Louis Exposition, illustrating by a complete model the transmis- 
sion of telegraphic messages by alternating currents of various fre- 
quencies, the receiving and the transmitting apparatus being electri- 
cally tuned to the frequencies which they are intended to receive and 
transmit. This exhibit will be shown at the lecture. The lecturer 


will discuss at some length the application of electrical resonances 


on which the development of wireless telegraphy may so largely de- 


pend. 
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RADIUM FOOD PRESERVATIVES.—At a recent meeting in 
New York City of the Food Standard Committee, L. Lieber, of H. 
Lieber & Co., New York chemists, spoke in defense of chemicals 
used in coloring foods. He said that they commonly preserve the 
food while exposed to light and cease to act when out of the light, 
so that when the food is eaten there is no interference with digestion. 
In his opinion these substances are much superior to the so-called 
preservatives. Mr. Lieber also said that the time is coming when 
radioactivity will entirely supplant the chemicals now used for pre- 
servatives. 

POOL ROOM TELEGRAPH SERVICE.—The following is part 
of a series of resolutions adopted by the Western Union Telegraph 
Company: “The Executive Committee hereby. instructs the officers 
and employees of the company to withdraw immediately the service 
of racing news from any place or places that shall be designated as 
unlawful pool rooms by the Commissioner of Police of New York 
City or the District Attorney of New York County, accompanied 
by a request to make such withdrawal, and to furnish hereafter such 
racing news only to such applicants as shall give assurance that it is 
not to be used for pool room purposes.” The company has since 
discontinued its race news service and the New York Telephone 
Company has promised to take out its telephones in pool rooms. 





GOOD BUT NOT CHEAP.—Mr. Godfrey L. Cabot, writing from 
Boston, Mass., under recent date to the American Gas Light Journal, 
inquires: “Perhaps some of your readers can kindly tell us whether 
paraffine paper has ever been tried as a protection of pipes from 
electrolysis. It seems to me that, by neatly fitting paraffine paper 
around the pipe, and wrapping outside this a bandage of cloth, 
soaked in coal tar pitch or asphalt, a protection could be obtained 
against electrolysis under the conditions usual in our streets. Care 
could have to be taken that the inner layer was impervious, as asphalt 
itself is not a sufficiently good insulator to give the required protec- 
tion. I hope that some one of your many readers will be able to 
answer this question. Six years ago I investigated the subject of 
electrolysis in many European countries and found that in many 
places the street railway companies were compelled by law to bond 
their rails in an efficient manner, and that this greatly diminished the 
difficulty ; but we are not all protected in this way.” 

WIRELESS TELEGRAPHY AT SEA.—Mtzr. G. Marconi arrived 
in New York City from England last week on a trip to test some 
new apparatus. On the Cunarder Campania Mr. Marconi was ac- 
companied by his assistant, G. S. Kemp, two special operators, two 
secretaries, and Mr. W. W. Bradfield, chief engineer. The inventor 
had a state room on the port side of the vessel, and in it he installed 
his key, the wires leading to the truck of the foremast. On leaving 
Liverpool the vessel was put into communication with the shore 
stations at Poldhu, Seaforth Sands and Crookhaven. During the 
voyage the vessel logged 3,158 knots. According to his statement on 
the subject, Mr. Marconi continued to send messages to the Poldhu 
station until he was 1,700 miles at sea. After the vessel had passed 
the 1,500-mile mark he sent messages to Cape Breton, cutting off 
Poldhu after 1,700 miles. Everything sent to the land stations was 
received, and the only mistake made was in the name of Gen. Sir 
H. C. Wilkinson, a passenger on the Campania, whose name at a 
distance of 1,600 miles was received “Wilson.” 





ELECTRIC SMELTING OF IRON.—Dr. Haanel, Dominion 
Superintendent of Mines, who recently went to Europe to investi- 
gate the methods in vogue in that part of the world, of electric sep- 
aration of iron ore, has just received a consignment of samples of 
gray, white and mottled pig iron, all having been reduced from iron 
ore direct by the aid of an electric furnace. Samples of cast-iron 
castings are also exhibited as made from the molten metal taken 
from the electric furnace. These castings, from but once smelted 
metal, are stated to be in quality equal to any cast-iron castings pro- 
duced. The grey pig iron is a superior grade of foundry iron. This 
grade pig can be also used for the purpose of conversion into steel 
by the acid process. Dr. Haanel is hopeful of the process being very 
useful in converting the immense iron ore beds of Canada into mar- 
ketable metal. The process is particularly applicable to Canadian 
conditions, viz. : abundance of water power for electricity, incalculable 
quantities of ore and not sufficient coal near to make ordinary smelt- 
ing pay. Dr. Haanel thinks that the process may revolutionize sep- 
arating processes, as it can be applied to all classes of metals. 
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LETTERS TO THE EDITORS. 





The Metric System. 





To the Editors of Electrical World and Engineer: 

Sirs :—In view of the fact that your issue of May 7 seems to 
criticise the tone of our circular letter eliciting the opinion of the 
members of our Association on the compulsory metric system bill, 
I would respectfully suggest as a means, and perhaps the only means, 
of representing that you yourself intend to be perfectly fair in your 
discussion of the matter, that you print for the benefit of your fair- 
minded readers the circular letter in question, a copy of which I 
enclose herewith. 

New York. MARSHALL CUSHING, 

Secretary, National Association of Manufacturers of 
the United States of America. 


[We print below the circular letter referred to.—Ebs.] 


“There has been such a large increase (nearly 200 per cent.) in the 
membership of the Association since the vote upon the adoption of 
the metric system was taken a year and a half ago, that your Execu- 
tive Committee has thought it best to repoll the Association on this 
important matter. You are, therefore, requested to signify your sen- 
timents upon the enclosed ballot, and sign and return it at once to the 
General Office. 

“Since the first ballot was taken the adverse vote then expressed 
has been concurred in by the following associations: The American 
Society of Mechanical Engineers, the Railway Master Mechanics’ As- 
sociation, the Master Car Builders’ Association, the Furniture Asso- 
ciation, the National Metal Trades Association. Similar action had 
already been taken by the Association of Machine Tool Builders, the 
Engine Builders’ Association, the Society of Naval Architects and 
Marine Engineers, the Society of Heating and Ventilating Engineers 
and the Providence (R. I.) Society of Mechanical Engineers. 

“The metric system bill was withdrawn from the last Congress by 
its friends because of the shortness of the session, but with the un- 
derstanding that it is to be pressed again at the present session. This 
bill reads: 

“*That on and after the first day of January, 1904, all the depart- 
ments of the Government of the United States, in the transaction of 
all business requiring the use of weights and measures, excepting in 
completing the survey of public lands, shall employ and use only 
the weights and measures of the metric system; and on and after the 
first day of January, 1907, the weights and measures of the metric 
system shall be the legal weights and measures of the United States.’ 

“Please note that this ballot does not involve an opinion on the 
merits of the system. You are only asked to say if you want it 
adopted by law.” 





To the Editors of Electrical World and Engineer: 

Sirs :—In an editorial in your issue of May 7 you say that in addi- 
tion to the three engineering bodies named in the publication of the 
National Association of Manufacturers as favoring the metric bill, 
there are at least three more among the most prominent in the country 
that might have been included in the list, their pro-metric votes having 
been officially published. I deny this statement and challenge you to 


print the names of the bodies. 
New York. ANTI-METRIC. 


[The bodies referred to are the American Institute of Electrical 
Engineers, American Electrochemical Society and the Franklin In- 
stitute.—Ebs. ] 


— —$$$_—_@ —____—__ ——_—— 


The Harmful Suppression of Inventions. 








To the Editors of Electrical World and Engineer: 

Sirs :—Your editorial of April 16 concerning the working of pat- 
ents brings up a question of the greatest interest. It is important, 
however, to distinguish between the proper suppression of inventions 
and their harmful suppression. It is proper that the owner of ex- 
pensive machines should acquire a patent covering cheaper machines 
for making the same product, and should suppress the invention for 
a limited term, rather than scrap all his expensive machinery at once. 
No serious harm is done to the progress of science and useful arts 
in the United States, since by the end of the term of the patent the 
manufacturer may be compelled by competition to adopt the sim- 
plified machinery. If he does not do so, others will. For this benefit 
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to the country the patent owner is entitled to the reward of a mo- 
nopoly for a limited time either by suppression or by exclusive use. 
The more harmful case is the suppression of inventions in the 
United States which are being worked in a foreign country. During 
the seventeen years of the monopoly, the foreign manufacturers are 
continually making practical improvements. The basic invention is 
not in practical use in this country, and such improvements are very 
unlikely. At the end of the seventeen years the original invention 
is public property here, but is not commercially valuable as compared 
with the improvements which are still controlled and used only in 
the foreign country. There is no incentive to the establishment of a 
new industry in this country under such conditions. This is exactly 
what has occurred in the case of dye-stuffs and other high-grade 
chemicals. The German manufacturers, the American market being 
secured by patents, have established a supremacy which it will be 
impossible to overcome for many years. The same thing is apt to 
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DYNAMOS, MOTORS AND TRANSFORMERS. 





Design of Electrical Machinery—Huwunt.—A paper read before the 
Liverpool Engineering Society. The author first discusses direct- 
current machines. Since commutation becomes more difficult the 
higher the voltage it is advisable that in order to reduce the number 
of designs as much as possible, at least for small machines up to 
say 100 hp, the armatures should be designed for 500 to 550 volts; 
it will then be quite easy to obtain excellent commutating qualities 
for all lower voltages. To determine the commutating qualities of 
a machine, the author thinks that it is only necessary to consider 
the armature ampere-turns per pole, and the length of the armature 
core, to arrive at a satisfactory basis for calculation. The e.m.f. 
induced in a short-circuited coil opposing commutation may then be 
said to be proportional to the armature ampere-turns per pole, the 
number of turns per commutator part, the speed of the machine in 
revolutions per minute and the length of the core. The author gives 
some numerical data on this subject, especially in connection with 
a special machine, the details of which are given. Concerning com- 
mutator losses he says that consulting engineers often specify a max- 
imum value for the current density at the contacts of carbon brushes 
and commutator, irrespective of the voltage and speed at which the 
machine may be operated. This often results in the commutator 
losses being greater than need be. He points out that for any given 
peripheral speed at which a commutator may be running, there will 
be a certain current density at the contacts of the brushes which will 
give a minimum value of the commutator losses. To make these 
losses a minimum, the contact surface of the brushes should be so 
chosen that the loss due to friction is half that due to the C?R loss 
at the contacts. He then discusses alternating-current machines and 
says that the value of the power factor and the overload capacity 
of a motor is almost entirely governed by the demagnetizing com- 
ponent of the rotor current. At no load this is practically nil, but 
as the torque is increased, it grows with it, slowly at first, until the 
load is reached at which the power factor of the machine has its 
highest value. After this load has been passed, the rotor magnetizing 
component increases more rapidly until, when the motor is develop- 
ing its maximum torque, it attains the same value as the component 
of the rotor current with which it is in quadrature. This demag- 
netizing current depends upon three things: First, the coefficient of 
leakage of the stator winding; second, the coefficient leakage of the 
rotor winding; third, the ohmic resistance of the stator winding. 
Instead of using the coefficients of leakage, the author finds it simpler 
to work out the coefficient of mutual induction between stator and 
rotor windings and then to estimate the coefficients of self-induction 
of the stator and rotor windings. In order to show the effect of 
the demagnetizing component of the rotor current upon the perform- 
ance of a motor, details are given of the tests of a 20-hp machine.— 
Lond. Elec., April 20. 

Regulation of Alternating-Current Motors—A note on a method 
of Lahmeyer & Co. for the regulation of non-synchronous alternat- 
ing or three-phase current electric motors, and rotary converters. It 
is proposed to regulate the speed by inserting choking coils into 
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occur in the establishing of any new industry in future. The consti- 
tutional provision upon which the patent laws are based applies to 
the promoting of the progress of science and useful arts in the United 
States. This use of a patent has only the effect to retard such 
progress. , 

This violation of the intention of the constitution should be a 
good ground for repealing a patent, but the difficulties in the way 
of repeal are so great that it is doubtful if it will ever be tried. It 
remains, therefore, for Congress to provide a suitable remedy, such 
as an alternative requirement of a bona fide working of the invention 
in the United States (accompanied, perhaps, by a prohibition of im- 
portation) or the granting of a license to others on reasonable terms. 
If this is not done there will be a number of industries developed 
by purely artificial means in other countries and never seeing the light 
of day in this country. 


New York City. Dominco A. USINA. 


ep 


the rotor circuit, instead of wasteful resistances, and to regulate the 
choking effect by varying the reluctance of the magnetic path of 
the choking coil. This may be done by more or less saturating this 
magnetic path by a variable number of continuous-current ampere- 
turns. The amount of these may be regulated either by hand or by 
automatic means, so as to maintain a constant speed of the motor. 
A purely electric method of automatically regulating the speed is 
as follows: The choking coil, besides being wound with the leads 
from the rotor, is also wound with two auxiliary coils, which oppose 
one another. One is permanently fed by continuous current from a 
constant-pressure supply, while the other receives its current from a 
small continuous-current generator (or from the generator proper 
in the case of a motor-generator) driven by the motor. If, now, the 
motor exceeds its normal speed, the voltage of the auxiliary con- 
tinuous-current generator driven by it will rise, and the magnetizing 
effect of the bobbin, which is permanently excited, will be opposed 
to a greater degree than before. The permeability of the magnetic 
circuit of the choking coil will increase in consequence, and the 
choking effect will become more pronounced—i. e., the motor speed 
will decrease, and, if the arrangement be properly adjusted, the speed 
will be brought back to its proper value. If the motor speed de- 
Lond. Elec., April 29. 











creases, the reverse actions take place. 
REFERENCES. 

Equipotential Connections —MU.LiER.—The conclusion of his ar- 
ticle. He has found in practice that machines which, without the 
use of equipotential connections, offer great difficulties as to spark- 
less commutation, would work absolutely satisfactory as soon as 
such equipotential connections were introduced. He gives algebraical 
rules how to calculate and introduce these connections.—Zeit. f. Elek. 
(Vienna), April 24. 

Output Coefficient.—PENSABENE.—A communication on the output 
coefficient of induction motors. He thinks that the only useful and 
suggestive formula is the old D?L Rg, which is not an empirical one. 
To determine the nature of the coefficient, g, he gives its expression 
by an analytical explanation of the fundamental formule used in 
induction motor designs.—Lond. Elec., April 29. 

Tests of Direct-Current Machines.—SMItTH. 
by diagrams giving a review of convenient tests of direct-current 
dynamos and motors.—Lond. Elec. Rev., April 22, 20. 





A paper illustrated 


LIGHTS AND LIGHTING. 


Mercury Arc Lamp.—Pawecx.—A description of a mercury arc 
lamp which seems to be mainly of historical interest since it is 
claimed to have been the first lamp of this type with an automatic 
starting device. The lamp is shown in Fig. 1. a is the tube in which 
the arc is formed, connections being made by the platinum wires, c, 
at the two terminals, b. This horizontal tube can be revolved around 
the vertical axis, mm, connection to the source of current being 
made by the method clearly indicated in the illustration. h,i and d, g 
are platinum wires dipping in mercury. When the circuit is closed, 
the current passes through the mercury in the middle part of the 
glass tube, a, but at the same time a small electromotor begins to 
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May 21, 1904. 


revolve the glass tube, a, and the mercury in it is then driven by 
the centrifugal force to the ends of the tube, a, and the arc is started. 
The operation is stated to be quiet and noiseless, the revolving arc 
giving the impression of a horizontal lighted disc. The speed of 
rotation appears to have been small. This lamp was built at a sug- 
gestion of Kellner, who has later used amalgams instead of pure 
mercury in order to improve the color of the light. For instance, 





FIG. I.—MERCURY ARC LAMP. 


potassium amalgam gives a red tint. At the same time the use of an 
amalgam represents a new method of starting the lamp, since when 
the lamp is not lighted a thin film of amalgam is formed along the 
internal wall of the tube, which acts as a conducting bridge between 
the two electrodes, when the lamp is started. Afterwards this film 
is vaporized and the arc is formed. In another type of Kellner 
lamps, a plunger is used for starting. Credit is briefly given to the 
work of Hewitt.—Zeit. f. Elektrochemie, April 29. 

Miner's Lamp.—A description of the Neu Catrice portable electric 
lamp for miners. The base of the lamp consists of a box of sheet 
lead containing two accumulator cells made of transparent celluloid 
or semi-plastic India rubber. Each cell contains one positive and 
two negative plates. The united elements constitute a battery of a 
mean voltage of 3.9, sufficient to supply, for 15 consecutive hours, a 
small incandescent lamp with a constant illuminating power of about 
one candle. In order to avoid the spilling of the liquid, the elec- 
trolyte of the accumulators is “fixed by a special process,” in such a 
way that the lamp may be used without risk in any position what- 
ever. The protecting globe is painted to one-half with a semi-trans- 
lucent white varnish which acts as a reflector, while allowing a cer- 
tain amount of light to be diffused backward. A lamp giving I cp 
for 15 hours weighs five pounds. It consumes 3.5 watts per candle- 
power. To recharge the lamps a charging table, consisting of 20 or 
40 compartments is used, according as the available e.m.f. is 110 or 
220 volts.—Lond. Elec. Rev., April 22. 


REFERENCE. 


Three-Phase Arcs—An illustrated account of the experiments of 
Mercanton on this subject.—Scientific American, May 7. 


POWER. 

Power Station Design—MeErz AND McCLELLAN.—The first part of 

a paper read before the British Institute of Electrical Engineers. 
The authors think that since the early days of the distribution of 
electrical energy, an amount of attention has been directed to the 
power station as compared with the distribution system which is 
hardly warranted by its importance from either an engineering or 
commercial standpoint. The expenditure upon the distribution sys- 
tem is probably, in the majority of cases, more than 50 per cent. of 
that on the whole scheme, especially if the consumer’s installation 
be taken into account. The distribution system has a comparatively 
high efficiency, probably not less than 75 per cent. On the other hand, 
the power station has a comparatively low efficiency, not more than 
10 per cent.; there is thus room for large improvements in the gen- 
eration of power. For this reason the depreciation accounts must 
necessarily form a much higher percentage of the capital cost than 
in the cost of the distribution system. A power station is capable of 
easy extension without effecting in a very marked degree the ultimate 
cost; it can, therefore, be begun on a smaller scale. It may pay in 
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future to change even the location of the station. The authors suggest 
that 10 per cent. per year should be considered as sinking fund in de- 
ciding whether to spend more money than is absolutely necessary on 
any particular section of the plant in a power station in order to 
secure lower running costs. The relative importance of capital costs 
and running cost may be seen at a glance for any particular values of 
either load factor, capital cost or running cost from the curves shown 
in Fig. 2. It will be seen that a reduction of the capital outlay by £1 
(about $5) per kw has a greater effect on the running cost than has 
a reduction of the coal bill by 6 per cent. This applies with a load 
factor as high as 30 per cent.; it is, therefore, evident that for lower 
load factors the question of limiting capital expenditure becomes of 
overwhelming importance as compared with that of reducing running 
cost. The authors emphasize the importance of simplicity of design 
and recommend to subdivide all parts of the plant and apparatus, 
from the boiler house to the switchboard, into a series of units each 
complete in itself. Labor-saving devices are becoming more and more 
desirable, but their installation should be carefully considered. On 
the one side should be put capital charges, taken at not less than 15 
per cent. of the capital cost and repairs, the latter to be estimated. 
On the other side should be put the saving in labor. Provision should 
always be made for extensions. The authors then discuss the actual 
design of a plant generating three-phase, high-tension currents at 
5,000 volts or more. They first deal with the type of generating plant. 
High-speed reciprocating engines cost for the same power less than 
those of low speed, and will take up less room. On the other hand, 
the advocates of low-speed engines claim that the repair bill of a 
high-speed engine is higher and the economy not so good. The 
authors speak very favorably of steam turbines and give the results 
of tests of a 2,000-kw Parsons steam turbine which was installed at 
Wallsend in 1901. This turbine was run 7,500 hours without ever 
having been opened up, and only on two occasions have the bearings 
needed any resetting in order to keep the clearance correct, although 
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FIG. 2.—CURVES SHOWING COSTS. 


they were three times examined and the clearance tested. The only 
faults of any kind which it has been necessary to repair have been 
the relining of one of the governor throttle valve chests and the re- 
newal of an oil disc. “Steam turbines seem in every respect to be 
specially suitable for power scheme purposes, and, although they 
have taken many years to develop, it is probable that, had there been 
a demand I0 years ago for 2,000-kw generating sets, turbo-alternators 
would have been the only large-size generating units in extensive use 
at the present day.” The authors prefer steam turbines to gas en- 
gines and draw the balance sheet as follows: Gas engines—Low coal 
bill, high oil cost, high labor cost, high repair cost; and, most im- 
portant of all, high capital cost. Steam turbines—Low oil cost, low 
labor cost, low repair cost; and, most important of all, low capital cost. 
In the coal bill there is a slight difference in favor of the gas engine. 
The authors then discuss the general arrangement of a central sta- 
tion. They recommend that the auxiliary buildings, repair shops, 
stores and all sidings should be put down before the buildings are 
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started. With regard to the general layout of the main buildings, the 
modern station is tending towards what may be called the complete 
unit system. For a large power station this tendency might with ad- 
vantage be carried further than is the general practice at present, so 
that the only junction between the various units will be: First, at 
the railway siding or other source of coal supply; second, at the river 
or other source of circulating water supply; third, at the main bus- 
bars. In fact, a large power station might with advantage be so 
designed that the boiler house plant, the steam piping system, the gen- 
erating system and the switchboard may all be entirely subdivided 
into different units.—Lond. Elec., April 29. 

Belgian Colliery—A description of the electric installation of a 
Belgian colliery. A 250-kw generator furnishes three-phase currents 
at 1,000 volts. More than 75 per cent. of the output of the machine 
is used for running a winding engine installed underground at a 
depth of 525 meters. The motor runs at 415 r.p.m. with a normal 
output of 125 hp, the maximum torque developed under certain 
working conditions corresponding to 300 hp. It is an induction 
motor with the slip rings placed outside o fthe bearings in a gas-tight 
box and is fitted with power and electric brakes, and can also be 
braked by means of a counter weight, which cuts the motor circuit. 
The machine is also equipped with an electric device to keep the 
cage clear of the sheaves, and a side indicator. The balance of the 
energy is used for pumping and lighting—Mines & Minerals, May; 
from Colliery Guardian, January 29. 

Coal Mining.—Harris.—An illustrated description of the Ernest 
plant of the Jefferson and Clearfield Coal & Iron Company, at Ernest, 
Pa. -The electric equipment consists of two multiphase 300-kw, 575- 
volt generators. Electric power is used mainly for haulage. There 
are provided ten 10-ton and one 20-ton, 500-volt mining locomotives. 
Each of the 10-ton locomotives has a cable extended so that two may 
be coupled together electrically. This arrangement gives many of 
the advantages of the 20-ton locomotive and permits a 10-ton loco- 
motive to be used separately when one of them will do the work. 
Traction advantages are also claimed for the combination over the 
single 20-ton locomotive-—Mines & Minerals, May. 


TRACTION. 


Direct-Current Versus Single-Phase for Traction—Hosart.—The 
first part of an article in which the author points out that it is unrea- 
sonable to disregard the undeveloped possibilities of the direct-cur- 
rent motor, especially in the matter of operation at higher voltages, 
in connection with traction. The author does not deny the possibili- 
ties of a single-phase system for main line work, but points out that, 
contrary to expectations, it is not so much for main line work, but 
more especially for urban, suburban and interurban work that the 
single-phase motor is at present strongly advocated. Compared with 
the direct-current motor, the single-phase motor has a larger com- 
mutator, greater commutator losses, no better commutation, a higher 
voltage per turn in the field spools (with increased danger due to a 
break-down in the insulation), larger internal losses and smaller 
efficiency; moreover, the power factor of the single-phase commu- 
tator motor falls considerably short of unity for all excepting a very 
narrow range of loads; and with this system considerable auxiliary 
apparatus is required on the car. The author then criticises Lincoln’s 
comparison of alternating versus direct current for interurban trac- 
tion systems (ELEctRICAL WorLD AND ENGINEER, December 3, 1903), 
and points out that in this comparison for a 60-mile interurban line, 
600 volts is taken for the direct-current system and the cost for the 
secondary network amounting to 30 per cent. of the total cost of the 
electrical system is deduced. “In fact, it is only by comparing a 
3,000-volt secondary network for the single-phase system with a 600- 
volt network for the continuous-current system that an advantage 
appears to be obtained for the single-phase system.” The author 
offers the following criticisms of Lincoln’s estimate: that it is over- 
looked that single-phase generators cost some 30 per cent. more than 
polyphase generators for the same rating and guarantees; that the 
increased cost of low frequency transformers is overlooked; that 
there is no reason to use many small and expensive single-phase 
transformers for the polyphase central and sub-stations (although 
this has been formerly the practice in the United States); that the 
single-phase generating plant is not sufficiently liberally proportioned, 
in view of the average power factor; that since the chief handicap 
of the direct-current system is the low-tension, the voltage should 
have been increased, as this is a perfectly sound proposition in the 
present state of the art; that large transformers are artificially cooled 
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and some attendance is advisable even for single-phase sub-stations. 
The high voltage per turn in the field spools of the alternating-cur- 
rent systems, the less satisfactory commutation and the more complex 
auxiliary apparatus will inevitably result in a higher percentage de- 
preciation than for the direct-current equipment; nevertheless, Lin- 
coln takes 10 per cent. for the former and 12 per cent. for the latter. 
The article is to be concluded.—Lond. Elec. Rev., April 29. 

Tramcar Control.—An illustrated description of a regenerating 
system of tramcar control, devised by Raworth. The article is based 
on two recent English patents. The first patent refers to the regu- 
lation of shunt-wound motors by means of controlling both the field 
circuit so that the armature circuit cannot be made or broken until 
the field is excited to a maximum. The second patent refers to the 
return of energy to the line when the car descends a gradient. The 
motors are compound-wound and the series windings are arranged to 
strengthen the field when the armatures are returning energy, and, 
therefore, to weaken the field when the motors are receiving energy 
from the line. In starting the car, the series field winding is short- 
circuited and has no effect on the field. To increase the speed the 
driver pushes the speed lever and the braking handle moves with it, 
the shunt field being reduced by the insertion of resistance. If the 
speed increases too much, he draws back the speed lever, thereby 
removing resistance and strengthening the field. In descending 
steep hills, the driver first draws back the speed lever until the in- 
creased strength of the field returns a strong current to the line, 
and then, if more retarding effort is required, he pulls back the brak- 
ing lever, the effect of which is to remove the short-circuit of the 
series winding and to still further strengthen the field. The controller 
may be so arranged that in case of emergency, for instance, the trolley 
leaving the line, further motion of the lever and handle will short- 
circuit the armature through the series winding, thus bringing the 
car to a stop or nearly so. No other brakes are necessary than the 
hand brake to hold the vehicle when stopped; but should the trolley 
leave the trolley wire, then, unless additional braking means are 
provided, there is great liability of a serious accident taking place. 
Means are, therefore, provided to let the motor then act as generators 
and also as a very powerful brake. All the arrangements are de- 
scribed in detail and illustrated.—Lond. Elec., April 20. 

Germany.—An article on the financial results of electric railway 
operation in Germany. Electric traction has proved there much more 
costly than was anticipated when electrification was inaugurated, this 
increase being due chiefly to the higher charges for power, mainte- 
nance of track and rolling stock, wages, accident costs and pavement 
repairs. The only favorable factor which has enabled most of the 
companies to continue on a paying basis has been the unexpected in- 
crease in traffic. The fever for municipalization has abated in view 
of the results attained on most of the municipal lines as compared 
with private ones under similar conditions.—St. R’y Jour., May 7. 


REFERENCES. 


Three-Phase Traction—Kanpo.—In the continuation of his 
polemics with Lalino he emphasizes that the operation of the Vattel- 
lina road has completely proven the practicability of braking with 
the cascade system and the possibility of winning back energy when 
running down hill, so that with a road for which saving of energy is 
of important value reliance can be placed on the above two factors.— 
Elek. Zeit., April 28. 

Noiseless Fuse.—An editorial on the use of a noiseless fuse on 
large cars, especially elevated railway cars, where a panic may be pro- 
duced by the burning of the ordinary fuse. It is thought that the fuse 
could be encased in a porcelain enameled steel shell with a muffler at 
each end.—St. R’y Jour., April 23. 


WIRES, WIRING AND CONDUITS. 


Inductive Voltage Drop in Three-Phase Lines.—LIcHTENSTEIN.— 
The first part of an illustrated article referring to some errors which 
may occur in connection with voltage measurements of a three-phase 
line. He has found in practice that in an auxiliary wire used for 
measuring purposes, voltages may be induced even if the distance of 
this auxiliary wire from the three main wires is relatively very 
large. He also found that the formula for calculating the inductive 
voltage drop of parallel alternating-current conductors is no longer 
valid for three-phase lines, and that the inductive voltage drop must 
be specially calculated in each case. He gives the mathematical 
theory of the subject and shows conclusively that in the auxiliary 
wire voltages ire induced of such magnitude that they may in- 
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fluence the result considerably. If the three wires for the three-phase 
system are in one plane (as is generally the case in three-phase trac- 
tion installations) he shows that in the auxiliary wire voltages are 
always induced whatever may be the distance from the three main 
wires, for instance if this distance is even greater than 8 meters. The 
article is to be concluded —Zeit. f. Elek. (Vienna), April 24. 


REFERENCE, 


Eddy Currents in Cable Sheaths.—Fietp.—Two mathematical sup- 
plements to his paper abstracted recently in the Digest. In the first 
he discusses the distribution of induction and eddy currents in a 
long iron pipe, enclosing an alternating current. In the second the 
magnetic fields due to various systems of straight parallel conductors 
are considered, it being assumed that the conductors are circular in 
section and that the distribution of current over the cross-section 
of each conductor is a function of the distance from the axis of the 
conductor only.—Lond. Elec., April 29. 


ELECTRO-PHYSICS AND MAGNETISM. 


Electric Origin of Rigidity—SuTHERLAND.—A highly theoretical 
paper on “the electric origin of rigidity and consequences.” The au- 
thor endeavors to substitute the “doublet theory” for the electron 
theory, a doublet being a combination of two oppositely charged elec- 
trons. The chief difference which the doublet theory of valency 
makes when substituted for the electron theory is that for over 
doublet which the electron theory would require on account of the 
attraction of opposite electrons the doublet introduced an inner 
doublet whose electrons are very close together. In his theory the 
most important characteristic of the molecules in metals is that each 
atom contains in itself both a positive and negative electron. Rigidity 
at absolute zeso is a purely electrostatic affair, but its variation with 
temperature is a simple kinetic phenomenon. The electric doublet 
forces the material atom to vibrate. The combined existence of elec- 
trostatic and electrokinetic energies in the same pair of electrons is 
conceived by imagining the electrons to travel over the surface of 
the atom in curves similar to screws having a small pitch, so that the 
motion parallel to the axis of the screw negligible in comparison with 
that around it. The average distance along the axis of the screw 
between the two electrons is the distance, s, which gives the pair of 
electrons the electric moment, The electrokinetic energy of 
motion round the axis and the electrostatic energy due to separation 
of charges along the axis, may both be regarded as a store of energy. 
Since the pair of electrons in an atom of metal possesses electro- 
kinetic energy by virtue of the rotation of the electrons around an 
electric axis it must have gyrostatic properties. Each atom is 
equipped with an electrostatic doublet and an electrical gyrostat, both 
having the same axis. In the metallic conductor all the gyrostats 
vibrate in a field of electric force, like a number of spinning tops in 
the field of gravity. The monatomic atom of a metal with its doublet 
he calls a stion. Metallic conduction is due to the dissociation of 
stions, electrolytic conduction to the dissociation of molecules. In 
metallic conduction there is a breaking of molecular gyrostats and 
the flying together of the broken pieces. The author discusses at 
some length the consequences to which his theory leads concerning 
electrical and thermal conductivity in metals. He then deals with 
the contact difference of potential and the mechanism of the storage 
of potential chemical energy in the ether. He finally uses the neutron 
structure of the ether for the calculation of its density and rigidity 
and the deduction of the velocity of light. The author distinguishes 
three distinct ways in which kinetic energy can exist in the ether; 
first by rotation of an electron round its center, connected with mag- 
netic permeability of the ether; second, by rotation of neutron, which 
is the same as translation of electron; and third by motion impressed 
on the doublets of matter by the atoms, this being the origin of 
radiation —Phil. Mag., May. 


é S. 


N-Rays.—Cotson AND MEYER.—Two French Academy papers on 
this subject. Colson is of the opinion that the N-rays are capable 
of being utilized as a delicate chemical reagent of considerable 
value. Some chemical reactions are the source of N-rays, while 
other and very similar ones are not. In preparing zinc hydrate the 
result is the same whether zinc sulphate is added to caustic potash 
solution or the latter is added to the former. But in the latter case, 
the reaction gives rise to N-rays, which diminish the brightness of 
a phosphorescent screen, whereas the reverse process does not give 
rise to the rays. This evolution of rays is accompanied by the 
formation of a basic salt which is only formed as long as the zinc 
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sulphate is in large excess. Calorimetric tests show that the forma- 
tion of this basic salt gives rise to a greater quantity of heat than 
the formation of the zinc hydrate without such an intermediary 
stage. Meyer has discovered some new sources of the extinguishing 
rays called by Blondlot N-rays, and has obtained rays of a higher 
penetrating power than heretofore. If a screen with patches of 
phosphorescent calcium sulphide is placed in the receiver of an 
air pump and the pump is worked, the prosphorescence decreases, 
being restored as soon as the pressure is restored. The same thing 
happens if the screen is placed outside instead of inside the receiver. 
An incandescent lamp through which no current passes, or a vacuum 
tube, are powerful sources of N-rays, the strain of the glass under 
atmospheric pressure being sufficient to account for their production. 
—Comptes Rendus, April 11; Lond. Elec., April 29. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Formation of Hydrogen and Oxygen Gases by Alternating Cur- 
rents—VAN NAME AND GRAEFENBERG.—An account of an experi- 
mental investigation in which the output of formation of hydrogen 
and oxygen gases by alternating currents and the voltages applied 
wefe measured with platinum and gold electrodes in sulphuric acid 
and with silver, nickel and copper electrodes, in potassium hydrate. 
The frequency was held constant at 55 periods per second and the 
current density was varied. The largest efficiencies obtaiied were 
only about one-half of that which can be obtained with direct cur- 
rent. Moreover, these efficiencies could be maintained only for a 
limited time on account of the electrodes being attacked. Concern- 
ing their suitability as electrodes, a number of substances were ex- 
amined, but no entirely satisfactory substance was found.—Zeit. f. 
Elektrochemie, April 29. 


REFERENCES. 


Calomel Electrode—Lry AND HetmBucHER.—An account of an 
experimental investigation on the concentration of the mercury ions 
in the calomel electrode and on the solubility of calomel. For the 
concentration of the mercury ions in the 0.1 calomel electrode, and 
in the .1 normal calomel electrode they find the values 2 & 107 and 
3.5 X 1018, respectively.—Zeit. f. Elektrochemie, April 20. 





Influence of Light upon the Formation of Lead Accumulators.— 
Scnoop.—A note with reference to a recent article of Tommasi, 
whose results he confirms. He describes the following experiments: 
A peroxide lead plate, formed according to Planté, was cut into 
three parts, of which one was left in the dark, the second in the 
daylight, and the third was placed in the direct rays of the sun. The 
color of the latter two changed appreciably after some hours.— 
L’Eclairage Elec., April 30. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measuring Small Inductances and Capacities—F.Leminc.—A de- 
scription of a convenient method for measuring small inductances. 
The arrangement is illustrated in Fig. 3. The inductance, L, is 


ih 


FIG. 3.—DIAGRAM OF ARRANGEMENT. 





given by the formula, L = C {r(R+S) +RQ}. In this equa- 


tion L is the inductance and R the resistance of the coil being meas- 
ured, C the capacity of the condenser consisting of one or more 
Leyden jars (or a mica condenser), S and Q are the resistances 
of the adjacent and opposite bridge arms, and r is the resistance 
inserted in series with the telephone in the bridge circuit, a resist- 
ance box being used for r. 
in the usual way with the galvanometer and steady current. 


The steady balance is first obtained 
If the 
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telephone, 7, is substituted for the galvanometer and an ordinary 
buzzer is used in the battery circuit to interrupt the current at the 
rate of about 100 per second, and when r is adjusted to produce 
silence in the telephone it was found that variations to the extent 
of about one per cent. either way and sometimes much less caused 
the sound to reappear in the telephone. The author has found that 
solenoid coils constructed by winding silk-covered copper wires in 
one layer and in closely adjacent turns on a glass rod, have an in- 
ductance which is very nearly equal to the length of wire per unit 
length of solenoid multiplied by the total length of wire used to 
form the solenoid. This rule is correct as long as the length of the 
solenoid is at least 50 times that of the diameter. The above ar- 
rangement may also be used to determine the capacity in the bridge, 
assuming the value of the inductance calculated from this formula. 
On the basis of this formula he describes a method for the calibra- 
tion of a variable inductance for use for certain resonance experi- 
ments.—Phil. Mag., May. 


. 


REFERENCES. 


Measuring Conductivity of Wires—AppLeyArp.—A_ description 
of his conductometer, which is a direct-reading instrument intended 
for the comparison for electric conductivity of copper and other 
wires, for a range within, say, 5 per cent. above and 5 per cent. 
below 100.—Phil. Mag., March. 

Rymer-Jones.—The first part of an article in which the author 
doubts the advantages of the conductometer over the simple meter 
bridge.—Lond. Elec. Rev., April 29. 

Meters.—A description of the following meters which have been 
accepted for calibration by the German Reichsanstalt: A direct- 
current motor meter, a single-phase induction meter and a three- 
phase induction meter, all made by the Union Electric Company, of 
Berlin. The construction’and method of calibration of the instru- 
ments are described in detail and exact drawings are given.—Elek. 
Zeit., April 28. 

Hot-Wire Ammeter.—FLEMING.—An illustrated description of a 
hot-wire ammeter for the measurement of very small alternating 
currents. Currents as small as two milliamperes can be measured 
and the instrument can essily be calibrated at the time of using it. 
As an instance of the application of the instrument he gives the 
measurement of the magnetizing currents of small transformers.— 
Phil. Mag., May. 


MISCELLANEOUS. 


Lightning Rods.—Kirste1n.—An article urging the erection of 
lightning rods on buildings in rural districts. Care should be taken 
to examine them regularly concerning their efficiency—Elek. Anz., 
April 28. 

Asbestos.—An illustrated article on the equipment of the works 
of the United Asbestos Company with a general description of the 
methods of mining and treating asbestos and of its various uses.— 
Lond. Elec. Rewv., April 20. 





New Books. 





CoNGRES DE LA Hovi_te BLANcHeE. Grenoble, France: Syndicat des 
Forces Hydrauliques, Chambre de Commerce. 2 vols. 1,270 
pages, illustrated. Price, 30 francs; with foreign postage, 31 
francs 50 centimes. 

These massive and handsome volumes are devoted to a record of 
the remarkable Congress held at Grenoble in September, 1902, to 
develop the subject of the utilization of water powers in general, of 
those of France particularly, and peculiarly those of the region in 
which the congress was held. As the readers of this paper know, 
the. French describe water power in a happy phrase as “white coal,” 
or “houille blanche,” and it will also be remembered that at the time 
of the meeting a large amount of space was devoted in these pages 
to a report of the work doner We find here, however, all the papers 
in full and a verbatim record of the discussions. Even this does not 
convey the full meaning and importance of the affair, for the men 
who participated while not all of them known personally or by name 
in America, were Frenchmen of distinction, of talent and genius; and 
their work in this convention was done with a skill and thoroughness 
that must evoke intense admiration wherever it is studied. 

The first volume is devoted to the papers and discussions, all, as 
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we have intimated, of an admirable quality and high order of merit, 
dealing not alone with engineering aspects of the question, but with 
legal, industrial, commercial, social, each handling its topic with 
characteristic French sanity and lucidity and compelling one to stop 
and read at almost every page. The second volume takes the theory 
of the first volume and shows how it has all actually been worked out 
in practice in that splendid water power region of Haute Savoie, 
which, running south from Bellegarde, finds Grenoble as its center. 
What has been done there is exemplified in hundreds of cuts, accom- 
panying the description of the trips which were undertaken by mem- 
bers of the Congress. In short, the student of water power develop- 
ment who has these volumes at his elbow is fortunate, and without 
them he is far from being fully acquainted with his subject. It may 
be added that the utilizations are quite largely electric—lighting, trol- 
leys, power service, electrochemistry, etc. 


ELECTRICAL ENGINEERING EXPERIMENTS AND TESTS ON Direct-Cur- 
RENT MACHINERY. By George F. Sever. New York: D. Van 
Nostrand Company. 64 pages, 22 illustrations. Price, $1.00. 

This is a compilation of tests on direct-current machinery, pri- 
marily adapted for the direction of third-year students in the shorter 
laboratory courses of electrical engineering at Columbia University ; 
and secondarily for those who may, in the practice of electrical en- 
gineering, desire a synopsis of the simpler tests on direct-current 
dynamo machinery. 

A series of experiments is detailed in the book. These are: (1) 
The measurement of fall of potential along a wire. (2) The meas- 
urement of resistance by fall of potential. (3) The measurement of 
higher resistances by Wheatstone bridge. (4) The operation and 
tests of a shunt-wound constant-potential dynamo. (5) The oper- 
ation and tests of a compound-wound dynamo. (6) The operation 
and tests of a shunt motor. (7) The operation and tests of a series 
motor. (8) Tests of a dynamo or motor by the stray-power method. 
(9) Operation of shunt dynamos in parallel. (10) Operation of 
compound dynamos in parallel. (11) The operation of a constant- 
current dynamo, and of arc lamps. . 

These experiments are clearly defined and described. The dia- 
grams of connections are given, and also tabular forms for recording 
the observations. 

The pamphlet will be of distinct value to students of electrical 
engineering not only in college, but also wherever direct-current ma- 
chines have to be operated and tested. The treatment is in con- 
formity with the standardization rules of the American Institute of 
Electrical Engineers and the notation is in the international system. 


A Self-Cohering Receiver. 


By Epwarp VAN WINKLE. 

It is doubtless true that no one at present engaged in the wire- 
less business is entirely satisfied with the results obtained; and the 
indifferent success has been charged, by a great majority of the 
wireless people, to the inefficiency of the initial spark as employed in 
the past, and they have looked for the solution of this fault in 
the stepping up of the initial spark, with the hope of improving 
the signal received. In analyzing, however, the defects of instru- 
ments as they become apparent through application and use, a radi- 
cally different view of the remedy required to produce clear signals, 
has been proposed, the position being that the initial energy of the 
spark was sufficient, but that the energy contained in the impulse 
was lost in the faulty construction of every known wireless receiver ; 
that the imperfect signals received were due to the fact that all 
wireless receivers had their local circuits legged off the antenna and 
ground wire, thus bridging across the fluctuating point in the re- 
ceiving instrument and providing a circuit around the fluctuating 
point instead of through it; and as these local circuits carried less 
resistance than any known coherer, or anything else used as a fluc- 
tuating point in wireless receivers, a great proportion of the impulse 
assembled on the antenna passed around the fluctuating point while 
passing to the earth and was lost. Here lay the reason for the in- 
different success, and a solution was, not to step-up the initial spark, 
but to insulate the wave circuit from the local circuit and prevent 
a loss of the wave energy after contact with the vertical wire. 

This principal is applied on the Peters self-cohering receiver, to 
which the accompanying illustrations refer. In this the local circuits 
are entirely insulated from the wave circuit, and yet be capable of 
duplicating in the local circuit the electrical phenomena constantly 
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taking place in the wave circuit as the impulses pass through it to 
the earth. On several occasions controllable signals have been re- 
ceived over a distance of three miles using only the spark of a single 
“Mesco” dry cell. 

Referring to the illustrations, Fig. 1 is a diagramatic sketch of the 
receiver, Figs. 2 and 3 sections of the coherer, and Fig. 4 is a pho- 
tographic view of the coherer, motor-driven, with a regular Morse 
sounder on the right; the ground wire is shown in foreground. 

The coherer includes two electromagnets 1, placed in reverse with 
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FIG. I.—DIAGRAM OF CIRCUITS. 


the filing-gap 2, between their ends in a glass tube 3, sealed by in- 
sulating end plates 4. Both electromagnets have for a core the shaft 
5, around which are placed a number of soft iron wires secured at 
the gap end by a ring of soft iron 6, which is insulated from the soft 
iron ring 7. This latter ring is the terminal of the coil at the gap 
end, the other terminal of the coil being the discs 8. The wall of 
the filing gap is formed of the ends of the core and the insulated ter- 
minal ring of the coil, all of which is clearly shown in the illustra- 
tion. 

The coherer is rotated by the motor shown diagramatically. The 
shaft of the coherer on the left is connected to the antenna, or ver- 
tical wire, through the mercury well 9, and the disc 10. The other 
shaft is connected to the earth through the mercury well 9° and 
the disc 10!. The coils of the electromagnet are in relay or local 
circuit through the discs 8 and 8!. 

The bell is in circuit when the switch is thrown to the right, and 






FIGS. 2 AND 3.—SECTIONS OF COHERER. 


is used only to notify the operator that a message is about to be 
received. As soon as the filings are magnetized the bell circuit is 
closed through the batteries and relay, and the bell rings. The oper- 
ator then throws the switch to the left, which throws both the 
sounder and the coherer motor in circuit; the coherer then revolves 
and is ready for message. The iron filings in the gap between the 
ends of the electromagnet should fill about one-third of the gap, or 
sufficient to lap the core and coil terminals at all times. When the 
receivers is in motion the filings as a mass are carried around with 
the tube, until raised above the angle of repose, when they break 
away at the top and falling over themselves, reform again at the 
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bottom to be carried up again in endless repetition; this being the 
decohering process constantly maintained by the rotation of the 
tube. It will also be noticed that between the top of the mass where 
the filings break away, and the bottom where they reform, is an 
area of filings never disturbed with respect to their contact with 
the walls of the gap (coil terminals) ; this mass of undisturbed fil- 
ings is always ready to be cohered when a wave of very high poten- 
tial passes through, notwithstanding their continuous rotation. 

No other type of coherer gives as clear a signal as a filings coherer, 
and its defect of lack of speed owing to the filings requiring to be 
tapped is overcome by decohesion secured through rotation. ‘The 
sensitiveness of this coherer is evident from the fact with the usual 
filing mixture, 90 per cent. of nickel and Io per cent. of silver filings 
it would cohere too thoroughly to permit of decohesion under the 
influence of the electromagnetic coils; this compels the use of ordi- 
nary iron filings mixed with 4o per cent. of brass filings in order to 
introduce in the mass a non-magnetizable metallic weight as a 
roving element in the mass, to break down the perfect state of cohe- 
sion maintained by the coils. 

The fluctuating point in the local circuit is established by placing 
sufficient filings in the gap. The wave or impulses entering through 
the core of the electromagnet coheres the particles and closes the 
local circuit, the effect of which is to assist or increase the cohering 
action by energizing the cores. 

The cores of the electromagnets constitute the wave circuit and 
the coils the local circuit, thus completely insulating them, and leav- 
ing the local circuit free to energize the cores of the coils when the 
impulses cause the local battery to flow, by magnetizing the filings 
that lay between the terminals of the two coils. In this way the 
local battery is utilized to assist in perfecting cohesion, the wave in 
the instrument being utilized only as a trigger to start the local bat- 
teries to flow, which by their local action complete the act of cohe- 
sion. 

The mercury wells shown in the diagram, and the wheels rotating 
therein, are for the purpose of making continuous contact between 
the movable and stationary parts of the instrument; commutator 
contacts will be employed in the future construction of the instru- 
ment to accomplish this purpose. 

The change of potential in this receiver is equal to the actual open- 
ing and closing of a circuit, thus giving variation of current sufficient 
to operate an ordinary set of Morse telegraph instruments giving 
audible signals, clear enough to be received and copied while operat- 
ing a typewriter. 

The advantages claimed for this device over all others are: 

1. Its absolute simplicity. 2. It requires no adjusting after being 
correctly constructed. 3. Any number of instruments can be oper- 
ated on the same antenna. 4. It will enable a receiving station to 
break a sending station. 5. An operator can read the message that he 
is sending off his receiving instrument. 6. The instrument will re- 
ceive a wireless message and repeat it to a telegraph line, and vice 
versa. 7. The filings being always in position for action, and no 
time being lost waiting for their recovery, a much greater speed 
can be secured than with a coherer in which the filings are scattered 


FIG. 4.—VIEW OF MOTOR-DRIVEN COHERER. 


by tapping or dumping. 8. Owing to the assistance given the waves 
by the electromagnetic coils in cohering the filings, a message can be 
received at greater distances and from weaker signals than by other 
instruments. 9. The wave and the local circuits being insulated from 
each other, no part of the impulse is lost through the legged or local 
circuits. 10. As the entire mass of filings is decohered by one-tenth 
of a revolution of the tube, and as the tube decoherer is safely under 
eight revolutions per second, the make and break of the circuit can 
occur eighty times per second. 11. This coherer is capable of chang- 
ing the resistance in its gap practically, equal to the absolute opening 
and closing of the circuit 
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High-Voltage Oil Switches. 


The oil switches shown in the accompanying illustrations, made by 
the Stanley Electric Manufacturing Company, are so designed that 
the circuit is broken simultaneously at several points, thus distrib- 
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FIG. I.—60,000-VOLT OIL SWITCH. 


uting the resulting disturbance over a considerable area. Moreover, 
for potentials above 6,600 the various contacts are arranged in the 





FIG. 2.—CONTACT OF 00,000-VOLT OIL SWITCH. 


same horizontal plane, so that the disturbances resulting from the 
rupturing of the arc are distributed, rather than concentrated, as is 
the case where the contacts are one below the other. Another ad- 
vantage of opening the contacts in a horizontal plane is that the arc 





FIG. 3.—3,500-VOLT OIL SWITCH. 


tends to flare upwards, increasing its length and thereby securing a 
longer break than in the vertical type, with the same separation of 
contacts. The contacts are located comparatively near the surface 
of the oil, so that the gases resulting from the explosion are readily 
dissipated, and, by using comparatively large tanks and long breaks, 
the switch may be opened and closed many times before the oil is 
carbonized appreciably. 
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The principles of construction above outlined are embodied in a 
300-amp., 60,000-volt switch, a number of which have been installed 
as a part of the equipment of the high-voltage transmission systems 
in the West. Fig. 1 gives an idea of the general construction of the 
switch. Each pole consists of, first, a cast-iron top or mounting 
plate, on which are mounted the two terminal contact insulators, a 





FIG. 4.—0,600-VOLT, THREE-POLE SWITCH. 


bearing of liberal length for the driving shaft, and a combined gas 
vent and automatic oil level indicator; and, secondly, a tank filled 
with oil in which are immersed the contacts suitably insulated. The 
insulators are of porcelain made in the form of corrugated cylinders. 
The center insulator carrying the con- 
tact blades is entirely immersed in oil. 
The two terminal insulators are partly 
filled with and have their lower ends im- 
mersed in oil. These two insulators are 
held in position by means of hoJlow clamp 
rings, which are fastened to the insula: 
tors with set-screws and cement. The 
contact blades are fastened to the central 
insulator in a similar fashion, 

Fig. 2 shows the details of a contact. 
The contact arms are of hard-drawn flat 
copper strips. Each fixed contact is 
forced downward by three coiled springs 
which are carried on the studs on which 
the fixed contacts slide, and which are 
screwed on the battom of the insulator. 
These fixed contacts, as well as the 
blades, have ground surfaces. On clos- 
ing the switch, each contact blade slides 
under the corresponding fixed contact, 
and, owing to the arrangement of the 
springs, a perfect self-aligned contact 
results. 

The shape and position of the shunt 
or arc-rupturing contacts are such as to 
prevent any possibility of the arc being 
taken by the main contacts. These auxiliary contacts are readily 
replaceable. In the illustration, the oil level indicator can be seen 
on the left of the insulator, the construction of which is exposed. 
Should the oil leak out, or, for any other reason, recede below a safe 
level, the indicator closes the pilot circuit and warns the attendant 
by ringing a bell or lighting a lamp, as may be desired. 

Each switch is tested at 120,000 volts and, in installing, the iron 
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top and tanks are grounded, making it perfectly safe for the oper- 
ator to handle the controlling device. The three-pole switch is made 
up of three of the units described above, connected by rods and the 
crank on each operating shaft to either a motor, magnet or hand- 
operated controlling device, and the operation of either of these de- 
vices may be controlled by plain overload, time delay overload or 
reversed current relays. Each pole of the switch may be mounted 
in either soapstone or brick compartment or upon iron framework. 

Fig. 4 shows a three-pole oil switch for voltages up to 6,600, and 
for currents up to 100 amp. Each pole is in a separate tank, as is 
the standing practice for oil switches for potentials exceeding 3,000 
volts. The tanks are mounted in a strong, yet light framework 
consisting of angle irons and rods. This switch is made with circuit- 
breaker attachment, if so desired, and either single or double-throw. 
One tank can be used as a double-pole switch with a capacity of 100 
amp. at 2,400 volts, by connecting one blade to each pole. By con- 
necting the blades in parallel, instead of in series, the switch may 
be used for 200 amp. at 4,000 volts. It is thus evident that this type 
of switch is readily adapted to meet a wide range of conditions. 

Fig. 3 shows an oil switch designed for installations of not over 
3,500 volts. It is made either single or double-throw and for any 
number of poles desired. The normal three-phase capacity of the 
switch is 400 kw and the emergency three-phase capacity is 1,200 kw: 
in other words, these switches should not be installed on circuits 
which have more than 400 kw normal capacity back of them. 

The switch is also made with an automatic overload opening device 
When so furnished, the handle for closing the switch is not con- 
nected rigidly to the parts making contact, but is latched thereto, the 
arrangement being such that it is impossible to close the switch when 
there is an overload or short-circuit on the line. With this overload 
feature, series transformers are used, but one being necessary for 
either a single-pole or two-pole switch and two for either a three- 
pole or four-pole switch. As in the switches for higher voltages, 
there is a separate tank for each pole. 


— oo 


Silvered Mica Condensers. 


For the benefit of those familiar with the construction of ordinary 
condensers it may be well to say a word about these before explain- 
ing the silvered mica condenser. In the ordinary condensers made 
of mica and tin-foil, the air between the surface of the tin-foil and the 
dielectric causes a variation in the capacity of the condenser, and if 
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FIG. I.—ADJUSTABLE CONDENSER. 


they are used on alternating-current circuits or subjected to in- 
ductive discharges, what might be called electrostatic bombardment 
will heat them to such an extent that they are liable to break down. 
In the silvered mica condenser, these conditions as well as many 
others are overcome in a most marked degree. This condenser is 
made by depositing silver on mica. Figs. 1, 2 and 3 show forms of 
these condensers as manufactured by Messrs. Glifford H. Brown & 
Co., of New York City. Fig. 1 shows diagram of a 1-m.f. series- 
multiple and multiple-series standard condenser. It consists of ten 
1/10 of a m.f. condensers. It will be seen from the diagram that 
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these condensers may be used singly, in series, multiple, series- 
multiple and multiple-series, making many combinations possible. 
In the position in which the plugs are shown, two condensers are in 








FIG. 2.—DIAGRAM OF CONDENSER CONN.AC1.U.5. 


series with two in multiple giving a capacity of .o4 m.f. The range 
of this condenser is from 1 m.f. to 1/100 of a mf. 

Fig. 1 shows an adjustable 1-m.f. standard condenser, the minimum 
capacity being .025 m.f. This condenser is provided with a printed 
card, which slides in and out of the bottom of the box. On this 
card are marked the numbers of the plug holes to obtain the desired 
capacity. This card will be found of great convenience as well as 
a time saver. 

Fig. 3 shows a non-adjustable standard condenser designed for 
high potential work. We are informed that Dr. Pupin is using a 





FIG. 3.—NON-ADJUSTABLE CONDENSER. 


number of these condensers in connection with multiple telegraphy. 
These condensers are not only of value as standard, as above indi- 
cated, but may be used on high-potential alternating circuits without 
heating or changing capacity. 


—— > — $$$ —__. 


Water Power in France. 


Mr. H. S. Brunot, United States Consul at St. Etienne, France, 
in a recently communicated report, says: “Besides the new water 
supply from the Lignon and electric power works belonging to the 
municipality ot St. Etienne, which are now being constructed, there 
is another project being studied as a private enterprise which con- 
cerns the distribution of electric power and light not only to St. 
Etienne, but to all the principal towns of the Department of the 
Loire. M. Mallet, civil engineer at St. Etienne, is the promoter of 
this scheme and has great hopes of seeing it realized. The water 
will be taken from high up in the Department of the Ardéche, the 
source being a small lake 114 miles in diameter. Certain dams and 
embankments will be constructed to increase the reservoir capacity 
of this lake, so as to guarantee a constant supply. The energy ex- 
pected to be derived is calculated at 20,000 hp. All the industries of 
the region will benefit by these undertakings. Authorization to com- 
mence operations has been applied for from the French Chamber, 
and if the necessary sanction is given the use of electricity will be 
largely substituted for steam in this part of the country.” 





Western Electric Company’s New Plant. 


The Falkenau Construction Company has been awarded the con- 
tract for the erection of some more new buildings at the Western 
Electric Company’s plant at Hawthorne, near Chicago. The prin- 
cipal building will be for the insulating plant and will be 401 x 200 
ft. The total cost, with other lesser structures, will be about $142,000. 
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Lighting by Cooper Hewitt Lamps. 


One of the novel fields of electric lighting which has seen the 
most rapid development since the National Electric Light Associa- 
tion met a year ago is that of vacuum tube work. A great deal 
more has been done in this department that is realized by the elec- 
trical public, while some of the installations are of a character to 
excite surprise even on the part of those who are well informed. 
As an example of the extent to which the mercury vapor lamp has 
been introduced, we illustrate herewith the battery room of the New 
York Transportation Company, on Forty-ninth Street and Eighth 
Avenue, New York City. This corporation operates the hundreds 
of electric hansoms and cabs to be seen in circulation on the streets 
of Manhattan Island, for the energizing of which a large battery 
room is required. The room is in fact slightly over 300 ft. long by 
42 ft. wide, and 26 ft. high and, as can readily be imagined, it is a 
difficult place to light, not only on account of the darkness at almost 
all times, but because of the dense blackness of the storage battery 
boxes and the general absence of light-reflecting surfaces. Moreover, 
the frequent emission of fumes from the sulphuric electrolyte mili- 
tates against the permanence of the ordinary electric light fixtures 
and appliances, so that from the first it has been found a difficult 
problem to light the space properly. The room was at one time 
lighted by fourteen 5-amp. arcs, taking, say, 60 to 70 amp. at 115 
volts. It was necessary, however, to remove the mechanism of the 
arcs from the hood and to place it under a separate cover on account 
of the acid fumes from the batteries. There was, moreover, con- 
siderable difficulty in getting the arcs to work, and the results were 
never wholly satisfactory. Under all these circumstances, it was 
thought worth while to make a trial of the Cooper Hewitt mercury 
vapor lamp and 10 of these at 3 amp. each on the same I1I5-volt 
circuit have now been in use for about three months. The New 
York Transportation Company is very much pleased with the in- 
stallation, and the current consumption is cut down about one-half. 
The lamps are run practically twenty-four hours a day. The general 
effect of the illumination can be seen from our half-tone cut, which, 
however, does not bring out the fact that the light given is so strong 
and penetrating that an examination of the batteries can now be 
made by the attendants with much greater ease and exactitude.than 
ever was possible before. 

While this may appear to be a large room for such illumination, 
we are able to give the data with regard to three other large spaces 
which the Cooper Hewitt Company has lit successfully. The table 
includes also the current consumption, the area lighted per lamp, 
and the area lighted per ampere consumed. Cooper Hewitt lamps 
are also being used very successfully in photography for taking 
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this way as the tubes can easily be arranged in the regular solar 
blue print frame. 
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Draughting room ..... 2,140 sq. ft. 8 3% 110 265 sq. ft. 80 sq. ft. 
Business office ....... 1,100 sq. ft. 3 3.3 4110 366 sq. ft. 110 sq. ft. 
weather factory ...... 12,000 sq. ft. 30 3.3 55 400 sq. ft. 121 8q. ft. 





For general illuminating purposes three types of lamp have now 
been developed. Two of these are of 700 cp. and the third is of 300 





FIG. 2.—MERCURY VAPOR LAMP. 


cp. One of these, known as the V-5 type, shown in Fig. 2, is the 
tube employed in the New York Transportation Company’s battery 
room, and is started with a tilting method. The new type is of half 
size and can be operated two in series on 110-volt direct current. 





pictures, for printing, for enlarging and for reducing. The photo- 
engraver also finds the lamp more economical of current, securing 
a more even illumination of the copy and faster printing on sensi- 
tized copper. A large amount of blue printing has also been done in 


It is the type employed in business offices and for such places as the 
leather factory enumerated above. It is intended for general illu- 
mination and can be run in a horizontal position, whereas its prede- 
cessor, of the same candle-power, had to be run vertically or at 
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an inclined angle of 30° from the horizontal. These lamps are 
started bv the tilting method, which as a general thing appears to 
find preference over that involving the use of a kicking coil. 
Amongst recent orders for such lamps has been one of fourteen 
for James A. Hearn & Son, for their large dry goods store on Four- 
‘teenth Street, New York City. These tubes have been installed in 
their shipping and packing departments. It will be gathered from 
the above data that the Cooper Hewitt mercury vapor lamp has 
already made a distinct place for itself in the art and is rapidly gain- 
ing ground, not only in competition with older illuminants, but 
under circumstances which renders it peculiarly and sometimes ex- 
clusively available. 


EE 


General Electric Oil Switches. 

The extensive use of high-potential distribution systems and the 
widespread introduction of alternating-current motors and other de- 
vices introducing inductance have necessarily required radical changes 
in switches. The opening of circuits of considerable current value 
with inductive loads is not possible with old types of switches which 
were quite adequate for the service for which they were designed. 
These circuits are controlled with great facility and certainty by the 
oil switch, and this device is essential for the sure control of most 
modern alternating-current systems. Though of comparatively re- 
cent introduction, it has already been differentiated for many classes 
of service. 

The accompanying illustrations show four types of such switches 
made by the General Electric Company. That of Figs. 1, 2 and 3, 
is designed to rupture loads which 
under emergency conditions cannot exceed &50 to 1,200 kw, three- 
phase, at potentials not exceeding 2,500 volts. Fig. 4 shows “Type 


known as “Type F Form I,” 
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of the frame, hold in position ‘the base to which are attached the 
contacts and barriers. The switch is single-break—one end of the 
blade being clamped in a hinge clip by means of spring washers. 
The blades are joined together by means of a cross-bar, to which 
is attached the link for operating the switch. The stationary con- 
tacts are of the finger type, similar to those used in the General Elec- 
tric street car controller. The oil vessel is supported from the frame 
and may be removed without disturbing any part of the switch. A 
red line indicates the proper oil level when the vessel is removed. 

When in position on the switch all live parts and the base sup- 
porting the contacts are submerged in oil. The mechanism for 
working the switch mounted on the panel consists of an operating 
lever on the front of the board, which is connected by a link to a 
bell crank on the frame casting. The bell crank is connected to the 
cross bar of the switch by a second link. For the double-throw 
switches a lock is provided which prevents the switch from being 
thrown from one set of contacts to the other unless desired by the 
operator. This lock consists of two steel links pivoted on the 
escutcheon which locks the handle lever in the off position. When 
the oil switch is open it can be thrown on either set of contacts by 
lifting the locking handle which releases the catch. The switches, 
designed for mounting on separate base or wall, are equipped with a 
similar lock which is attached to the frame casting. 

The use of this type of oil switch is recommended in connection 
with circuits which have to be opened under inductive load at voltages 
of 2,500 or less. The maximum load the switch will safely open is 
700 kw single-phase, 1,200 kw three-phase, or 1,400 kw quarter-phase. 
It is designed in three current-carrying capacities, namely, 150, 200 
and 300 amp. 

The oil switch of Fig. 4 is manufactured especially for use on 
systems which require double-throw connection with 
circuits of greater kilowatt capacity than that for which the above- 


switches in 
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F Form F” switch, designed to rupture loads which under emergency 
conditions cannot. exceed 3,500 kw, three-phase, at potentials not 
exceeding 6,600 volts. In Figs. 5 and 6 are shown “Type F Form K” 
oil switch, designed to rupture loads which under emergency con- 
ditions cannot exceed 7,000 kw, three-phase at potentials not ex- 
ceeding 13,000 volts. Finally, Fig. 7 shows “Type F Form H” switch, 
used for the interruption of circuits carrying power in excess of 
that which may be regarded as the limit of the switch of the other 
types. 

The switches of Figs. 1, 2 and 3 are manufactured double, triple 
and four-pole, both single-throw and double-throw, and are designed 
in two forms: First, for mounting on switchboard panel, as shown 
in Figs. 1 and 3; and second, for mounting on separate base or wall, 
as shown in Fig. 2. This switch is adapted for use independently 
of a switchboard for the operation of induction motors, etc. 

The cast-iron frame is designed to carry the mechanism, insulators 


and all live parts of the switch. Projecting lugs, from the under side 








2 AND 3.—OIL SWITCHES. 


is designed for mounting on 
and is operated by means of 
a handle lever mounted on the face of the board. Double-throw 
switches are supplied with a locking catch which is released by 
means of a pull-rod passing through the panel. This lock has the 
same function as the locking catch o fthe oil switch described above 
and illustrated in Fig. 2. 

The contact blades are carried upon a pivoted block of specially 
treated wood, and with the clips are supported from above by a 
cast-iron frame, forming a single element for mounting directly 
upon the switchboard panel or support. The oil vessel is supported 
from the frame casting as shown, and when in the operating condi- 
tion the blades, blocks and all exposed live parts are completely sub- 
merged in oil. The oil vessel may be removed without disconnecting 
the switch or disturbing any other parts. The use of this switch 
should generally be limited to circuits where the double-throw 
arrangement is unavoidable. When single-throw switches of these 


mentioned switches are designed. It 
back of panel or for remote control, 
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capacities are required the oil switch to be described later is pref- 
erable. The switch is made for voltages from 600 to 6,600 and cur- 
rents from 125 to 300 amp. 

The oil switch of Figs. 5 and 6 are designed single, double, triple 
and four-pole, and in two general forms, namely, the back of panel 
form for mounting directly upon the switchboard. This switch may 
be mounted upon a separate base equally well, and supported on an 
auxiliary framework. The second form is for remote control for 
operation in fire-proof cells or at points remote from the switchboard. 
Either form is arranged for hand-operation, being opened and closed 
by hand, and may be equipped with tripping devices which open the 
switches automatically on overload. 

A cast-iron frame constitutes the body of the switch to which are 
attached all live parts and necessary operating links. The stationary 
sontacts to which the leads are fastened are supported by insulators 
thoroughly insulating them from the frame casting. Controller finger 
contacts, which are readily replaced, are used instead of clips. A 
contact bar which moves in a vertical plane is carried by a rod of 
specially treated wood. In this manner a hinge contact is obviated 
and the switch made double-break. In case of double, triple or four- 
pole switches, the wooden rods carrying the contact bars are joined 
to a common cross-head which is lifted vertically in closing the 
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and allows the switch to open free from the hand lever. The handle 
remains in the closed position where it is held by a catch and may be 
released by means of a thumb push-button. The links projecting 
out beyond the hand lever indicate that the switch has opened auto- 
matically. The tripping link is so designed that it will immediately 
trip out when contact is first made if the switch is closed on over- 
load or short circuit. This makes it impossible to damage apparatus 
due to short-circuit conditions. e 
When this form of oil switch is located at a remote point from the 
operating ‘stand or switchboard, or placed in fire-proof cells, the 
operating lever is connected to the switch mechanism through a 
series of rods and bell cranks. The double, triple and four-pole 
switches are operated directly from the switch mechanism proper 
and may be located either straight back from the operating handle 
or at an angle with the face of the switchboard. The single-pole 
switches are connected up in groups of two, three and four elements 
to a common shaft, which is connected in a similar manner to the 
operating lever. If the operating lever is not located directly in 
front of a point on the shaft, an angular mechanism will be required. 
The remote controlled triple-pole switches are made electrically 
tripped in the same manner as the switches mounted on the panel. 
For the single-pole switches the trip coil is mounted at the shaft. 
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switch. On the single-pole switches the rod is lifted directly by a 
lever, which is pivoted in the rear of the frame casting. 

The links and levers forming the switch mechanism proper are so 
designed that a toggle enables the operator to close the switch with 
great ease. When the switch is equipped with an automatic trip 
the topple is set below center, so as to bring more or less pressure 
upon the tripping link, which, when buckled, allows the switch to 
open. If the switch is not arranged for an overload release the toggle 
lever is thrown past the center and the switch is locked in. The oil 
vessels for the double, triple and four-pole switches are lined and 
divided into individual compartments by means of wooden barriers. 

The oil switch mechanism is connected by a link with the oper- 
ating lever on the front of the board. When the switch is non-auto- 
matic the lever with the escutcheon and fulcrum are the only ex- 
posed parts on the front of the panel. 

When the switch is electrically tripped the coil and tripping links 
are located on the front, and in plain view of the operator. A single 
coil is enclosed in a cast-iron magnet frame forming a part of the 
escutcheon. The double link connecting the switch mechanism and 
the operating lever is slotted and held in position by means of a 
tripping toggle. The core of the solenoid buckles the toggle links 


When the magnet is energized, the switch is released from the oper- 
ating mechanism which remains in a closed position. A small switch 
is provided which closes a lamp circuit, indicating that the oil switch 
has been electrically tripped. When the switch is opened by hand 
the lamp does not light and the handle lever indicates that the oil 
switch is open. 

The 13,000-volt, triple-pole switch, mounted on the panel, is rated 
to rupture 6,000 kw, three-phase; and the triple-pole or three single- 
pole remote -control switches are rated to rupture 7,000 kw, three- 
phase. It is not, however, recommended that the switches, when 
mounted on panels, be used up to the limiting capacities. If the 
emergency load will exceed 4,000 kw, three-phase, the remote control, 
triple-pole switch, mounted in the cell, is recommended. 

The use of single-pole switches is recommended, for they permit a 
complete isolation of each phase, practically eliminating the possi- 
bility of a short-circuit between the buses in the station. The in- 
creased expense of the use of single-pole switches will usually be 
justified on account of the additional safety when the emergency 
load can exceed 5,000 kw, three-phase. 

The frames of the single-pole switches should not be grounded or 
connected together by a metal framework or other electrical con- 
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nection. This type of switch is made in capacities from 600 to 1,300 
volts and 100 to 1,200 amp. 

The cellular switch shown in Fig. 7 is manufactured single-throw 
only and is designed for exceptionally heavy work where the kilowatt 
rupture capacity is greater than that for which the other switches 
described are suitable. 

These switches are motor-operated, thus allowing them to be lo- 
cated at the most convenient point to suit the general station arrange- 
ment. The operation of the oil switch is accomplished by a small 
hand-controlling switch, generally mounted on the panel, with the 
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FIG. 7.—CELLULAR SWITCH. 


instruments which are in the circuit controlled by the oil switch. 

The switch can be made automatic by using a relay, operated by 
current transformers, which closes the direct current operating motor 
circuit. The standard voltage for the operating motors is 125, but 
they may be wound for other voltages when desired. In some cases 
the switches have been arranged for hand operation, but this method 
of operation should be considered special. All of this type of switch, 
however, can be operated by hand with a ratchet wrench, which is 
specially designed for this purpose and to protect the operator against 
injury when the crank shaft passes over center. 

The switch has six breaks for a triple-pole, each break being in a 
separate oil receptacle, thus securing a device of great efficiency 
with a small amount of oil. In addition to this isolation of the 
breaks, each phase is enclosed in a fire-proof brick compartment, 
making it impossible for trouble in one phase to be communicated 
to another. The cells are constructed of brick with top and bottom 
slabs of slate. The following capacities have been developed: 60,000 
volts, 100 amp. ; 30,000 volts, 200 amp. ; 13,000 volts, 300 amp.; 13,000 
volts, 500 amp. ; 2,500 volts, 1,000 amp. 

This cellular type of switch has been successfully employed in the 
plants of the Metropolitan and Manhattan Railway Companies, the 
New York Gas, Light, Heat & Power Company, and the New York 
Edison Company, of New York City; the Niagara Falls Power Com- 
pany and the Aurora, Elgin & Chicago Railway Company. 
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Blake-Knowles Multicurrent Feedwater Heater. 





We illustrate herewith a vertical multicurrent feed water heater 
of Blake-Knowles type introduced by the International Steam Pump 
Company. In this heater the tubes are arranged in six segmental 
groups, and the water passes simultaneously through the tubes of 
each group and successively through the groups. At the top and 
bottom the tubes terminate in headers, which are divided by parti- 
tions which connect adjacent sets. The water entering the water 
inlet at the side of the heater near the bottom passes up through the 
first nest of pipes, through the header into the second and down to 
the lower header into the third, and so on until it issues from the 
sixth nest through the water outlet. The course of the steam is 





MULTICURRENT HEATER, VERTICAL TYPE. 


through a path gradually decreasing in cross section. Entering at 
the steam inlet near the top of the heater it passes down over three 
sets of the water tubes, the cross section in this chamber being half 
the total circular area. The diametrical baffle plate extends from the 
top of the heater nearly to the bottom and causes the steam to pass 
up through the two adjacent chambers, each having one-sixth of the 
cross sectional area of the heater. The baffle plates dividing these 
chambers from the remaining chamber extend from the bottom of 
the heater nearly to the top, and the steam next passes downward 
through a cross sectional area equal to one-sixth of the heater and 
is finally discharged from the steam outlet at the bottom. In this 
way the path of the steam at each change of direction is cut down 
one-third and compensates for the reduction in volume due to con- 
densation, with the effect of producing a nearly constant velocity. 
The engraving shows an exterior view of a vertical heater of 800 
hp size, in which the parts are disposed as just described. A hori- 
zontal form is also made, the theory of operation of which is prac- 
tically the same though the construction is somewhat modified. In 
both forms the tubes are of composition giving a high efficiency in 
the absorption of heat, as well as long life. They are easily acces- 
sible for cleaning and allow for expansion and contraction, thus 
making it possible to use copper or brass tubes if the occasion re- 
quires. At the ends the tubes are expanded and secured into two 
heads, one of which is rigid and part of the main casing, while the 
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other is bolted to a steel plate or diaphragm, the periphery of which 
is attached to the flange of the heater shell. This arrangement takes 
care of unequal expansion between the tubes and the shell. Another 
excellent feature is the absence of stuffing boxes or packings of any 
kind, doing away with the liability of leakage of feed water. The 
cross sectional area between the tubes is greater than the area of the 
exhaust pipe, so as not to cause unnecessary obstruction to the flow 
of steam, and avoids excessive back pressure. The condensation of 
the steam accumulating in the steam passages is removed through 
drip pipes. Blow-offs are also provided to keep the heater clean 
and free from sediment. Access to the heater is had by removing 
the heads. The tubes of the vertical heaters can be cleaned from 
the top, and those of the horizontal heaters from either end. The 
heaters are made in sizes up to 500 hp. 





Rheostatic Combination for Electroplating. 





The Ward Leonard Electric Company, of Bronxville, N. Y., has 
just brought out a rheostat for electroplating work. Fig. 1 shows 
the back of the electroplating rheostat used for control at the tank 
and Fig. 2 shows the front view of this rheostat anda special circuit- 
breaker. The working is as follows: A piece of apparatus which 
is to be silver-plated—with a certain specified thickness of plate— 
is suspended in the tank on a balanced beam. Current is turned on 
and when the exact amount of silver has been deposited, the added 
weight causes the balanced beam to fall and an auxiliary circuit 
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The Sarco parabolic aluminum reflector, owing to its simple and 
peculiar construction, is also an admirable reflector for the purpose 
of a desk illuminator, as when the reflector is clamped to the lamp, 
the bottom of the lamp is nearly submerged by the reflector (or 
covered, according to the position of the reflector), thus permitting 
no possibility of the light striking the eye. Being also of aluminum, 
it has the advantage of being so light in weight and adapts itself 
readily to the purposes of almost any kind of a desk lamp or portable. 





ALUMINUM REFLECTOR. 


The finish of the Sarco reflectors is a solid smooth green enamel 
and the parabolic reflector in position resembles a green sea shell. 
Owing to its construction, it is possible to use the appliance without 
screws or clips. One of the chief uses to which the Sarco reflector 
can be applied is existing cluster lighting, as where a cluster is fitted 
with a porcelain shade the Parabolic reflector can be clamped direct 
on the lamp, thus giving the cluster the appearance of an elegant 
fixture, while at the same time doubling the quantity of the light. 
The Sarco deep cone reflector brings the polished surface of the 
reflector so close to the lamp that an actual test with it an 8-cp lamp 
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through the overload coil of the circuit-breaker shown is auto- 
matically closed. The opening of the circuit-breaker breaks the 
main line and the current causing deposition is shut off. The rheostat 
shown is II by 11 by 4 in. in dimensions, has a resistance of .or5 
ohms, and a normal carrying capacity of 150 amp. It is equipped 
with self-aligning renewable shoes, renewable segments and a flex- 
ible connecting strip between the shoe contact and the line terminal 
preventing any drop of potential in the lever of the rheostat. 





Aluminum Reflectors. 


A novel and simple addition to electric lighting appliances and to 
the resources of the store window illuminator has just been brought 
out by the progressive firm of R. A. Schoenberg & Co., 1906 Sixth 
Avenue, New York City. The Sarco parabolic aluminum reflector, 
which is here illustrated, can be applied to the lamp without 
regard to socket or receptacle, or fielding receptable, the lamp fitting 
onto either. This enables a window to be wired with regular fielding 
receptacles, and by having the Sarco reflector applied direct to the 
lamp an even better reflecting power is acquired than by using an 
expensive mirror trough reflector. By its peculiar shell shape it 
gains at once in reflecting power, as shown by actual photometer 
test. The lamp setting closer to the reflector’s surface reflects con- 
siderably more light than it would at a greater distance. 


ELECTROPLATING RHEOSTAT. 


will give as much light as an ordinary 16-cp light without the re- 
flector. By the simple arrangement in the neck of the deep cone re- 
flector, it can be applied without shade holder wherever desired, 
as in factory lighting, show rooms, etc. 





Engine Builders’ Association Council Meeting. 





A meeting of the council of the Engine Builders’ Association of 
the United States was held May 10 at the Astor House, New York. 
Among those present were Mr. C. A. Gates, of the Russell Engine 
Company, of Massillon, Ohio, who is president of the Association; 
Mr. J. I. Lyle, manager of the New York offices of the Buffalo 
Forge Company, the recently appointed secretary; Mr. N. B. Payne, 
of the Payne Engineering Company, 26 Cortlandt Street, who is 
chairman of the council; Mr. S. F. Bagg, of the Watertown, N. Y., 
Engine Company, and Mr. Walter C. Kerr, of the Westinghouse 
Machine Company. ; 

The meeting was called for the purpose of considering ways and 
means of procuring more uniform methods in the commercial end 
of the engine business. Preliminary arrangements were also made 
regarding the next regular meeting of the Association, which will 
be held in New York in December. Practically all the members of 
the Association are identified with firms which make a specialty of 
building engines for direct connection to generators. 
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Reaction Brush Holder. 





The brush holder is an important part of the great majority of 
dynamo electric machines and is a feature which in direct-current 
apparatus has very often been neglected, while other parts of the 
design were excellent. The type of brush holder shown herewith, 
and now improved, has been familiar to the public for somewhat 
over ten years and embodies a number of qualities which have com- 
mended it to the users of dynamos and motors. The qualities aimed 
at in the device are all vital to successful and smooth running, 
namely, efficiency of contact between brush and holder, freedom or 
flexibility of the brush in following the commutator contour, abso- 
lute parallelism as to plane and motion, slight inertia of the moving 
parts, a minimum low resistance path, ease and simplicity of han- 
dling, and absence of complication in the device. 

«It will be seen from Fig. 1 herewith that the reaction brush holder 
includes but six parts. The castings for the body portion and the 
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junction with the commutator reaction keeping it always in efficient 
contact. 

The pressure arm is not associated with any box or frame and 
hence can follow the brush as it wears until it is practically used 
up. Moreover, the design of the holder permits it to be placed 
very close to the commutator, furnishing a minimum short path for 


the current. Owing also to the absence of any box surrounding 
the brush, all that is necessary to detach it for inspection or cleaning 
is to lift the pressure arm and simply take the brush away from 
the contact plate, in place of having to withdraw it from a clamp 
or box. This can be done even when the machine is in operation, 
Another feature is that a number of such brushes can be set side 
by side with no lost space between them, while the use of a flat 
contact plate without retaining sides makes it possible to use brushes 
of varying width, embracing the whole range of generator and 
motor sizes with three or four standard forms of holder. The 
brush js very quiet in operation and the successive refinements and 





FiG. I.—-PARTS OF BRUSH HOLDER. 


pressure arm are made from a special composition containing about 
90 per cent. of copper and of high conductivity. The contact sur- 
face, against which the brush presses in the holder, is subjected to 
a milling operation that produces a perfectly flat surface. The set- 
screws have special truncated cone points adapting them equally 
for a round, flat or v-grooved stud. The spring is simple with 
no adjusting screws or lock nuts, the pressure on the brush being 
regulated by changing from one notch to another, as shown in Fig. 
2, where, as will be seen, one spring is in one position of the notches 


“; 





2.—SPRINGS. 


FIG, 


and another spring is in a different position. The end of the pres- 
sure arm is finely serrated, checking any possible tendency that 
might develop to side movement. 

In operation the brush, which is preferably beveled at each end, 
is placed against the inclined contact plate and is kept always in 
positive contact therewith by the combined action of the pressure 
arm at one end and the reaction of the commutator at the other end. 
Hence, the brush is always maintained in intimate contact with 
the body of the holder, but so lightly or freely that the condition 
has been termed a “floating contact,” as it leaves the brush entirely 
free to move away from or toward the commutator. The pressure 
arm performs the double function of pressing the brush constantly 
along the smooth contact plate against the commutator and in con- 


FIG. 3.—BRUSH HOLDER IN POSITION. 


improvements have made it standard and satisfactory. The device 
is made by the Baylis Company, of 140 Washington Street, New 
York City. 


‘**Dreamland’’ Lighting System of Coney Island. 


The Brooklyn Edison Company has installed a 2,200-kw sub-sta- 
tion in the grounds of “Dreamland” for lighting and general power 
purposes in that new huge Coney Island amusement resort. There 
are two General Electric units of 1,000 kw each and two of 100 kw 
The power is taken from the union station of the company. 
It is transmitted at 3,600 volts, three-phase and is transformed at 
the sub-station to 170 volts alternating current. There are upwards 
of 150,000 lights, large and small, wired up in the resort. More 
than 50,000 decorative lights, it is claimed, are used to illuminate a 
massive tower in the grounds. 

The tower is illuminated by thirty-six different circuits. On the 
apex 2,500 lights are used. The lighting of the tower is controlled 
by special remote control designed by Mr. C. C. Harley, the chief 
engineer for the Wonderland Company, which owns “Dreamland,” 
and of which ex-State Senator Reynolds is president. About 600 hp 
of General Electric motors varying in capacity from 5 hp to 75 hp 
are used for operating the mechanism in the side shows, chutes, etc- 
There are more than 300 miles of special slow-burning fire and 
weather-proof cable used. The size of the cable varies from one 
to 1,400 cm. The National Conduit & Cable Company secured the 
contract for the bulk of the work. The switchboard has five panels. 
There are thirty 1,500-amp. switches which were manufactured by 
the F. A. La Roche Company. 

In the event of a break-down in the system, quick connection can 
be made with the Coney Island plant of the Brooklyn Edison Com- 
pany, which will enable a 500-lamp control circuit in the grounds 
to light the resort to that extent. 

It is almost needless to add that most of the features of this really 
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wonderful pleasure resort depend largely upon electricity for their 
attractiveness, either in lighting effects, in spectacular displays or 
in the movement of mechanism. It is believed that quite a stimulus 


to such electrical work will be given by the creation of similar shows 
elsewhere. 




















Underground Distribution Box. 


An excellent form of underground distribution box for telephone, 
telegraph, fire and police alarm service has been brought out by the 
Julius Andrae & Sons Co., of Milwaukee, Wis., and is herewith 
illustrated. It is known as the “Andrae O. K.” Its aim is to avoid 
the usual dead investment in unused wires run from the ground to 
adjacent pole tops awaiting service, which perhaps never occurs, 
The box is of cast metal and the front side has a removable cover 
with brass bolts and screw connections, and is provided with a 
rubber gasket to keep out the moisture. The bottom of the box has 
two or more tapped openings for screw-threaded brass nipples, en- 
gaged by the cables, and these brass nipples and cables are united 
by soldering joints. 

Inside the box is an insulating base of hard rubber and by means 
of screws this insulating base is fastened to a ledge projecting from 
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BOX. 
sides and ends of the box. The insulating base is provided with 
brass contacts mounted on hard rubber ribs, to which wires leading 
from the cables are attached, being first put through small individual 
openings, bringing them to the front, so that each connection is in 
plain view and work can be performed with rapidity. 

The insulating compound is poured into the rear of the box—back 
of diaphragm, through an opening provided on top of the box and 
when completely filled is closed by a screw plug. 

Each box is provided with two goose necks which can be attached 
whenever necessary under the front of the box through which wires 
are brought out to the pole or to the fire and police boxes, after 
which these goose necks are filled with compound. Thus this ap- 
pliance affords easy and quick access to each conductor in a cable, 
for connection, test, disconnection, etc., and permits quick adjust- 
ment of the system to any emergency. 





New Types of Attachment Plugs. 


H. T. Paiste & Co., of Philadelphia, have brought out for 1904 a 
new P-K line of attachment plugs for both brass-capped and por- 
celain. The new “Pushin” style operates on an entirely new prin- 
ciple, as it is inserted and attached by simply pushing it into the 
socket, without any twisting of the cord. The two side springs, 
formed in exact shape to fit the Edison screw shell, hold the plug 
securely in place, while a third spring at the end completes the 
circuit. These springs are all of special phosphor-bronze. No. 430 
is the standard P-K attachment plug and is made in Edison, T-H and 
Westinghouse styles. The brass caps are fibre-lined with a fibre 
bushing already in place in the cord opening. These caps are securely 
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held to the base by two side screws which enter recesses in the por- 
celain base. All styles of P-K attachment plugs have cord openings 


* 


FIG. I1.—BRASS CAP. FIG. 2.—“PUSHIN.” 





at least 13/32 in. diameter, so that they are easily wired with rein- 
forced show window cord. 











Desk Stand Telephones. 


The Connecticut Telephone & Electric Company, of Meriden, 
Conn., has placed upon the market a new type of desk stand. All 
the working parts of this stand are entirely enclosed, making it free 
from handling and absolutely dust-proof. The hook switch is simple 








DESK TELEPHONE. 


and durable. The construction of this instrument is noteworthy 
for its high class of manufacture, both for finish and mechanical 
details. The instrument is equipped with the company’s new solid- 
back transmitter and self-contained receiver, making the instrument 
one of the most powerful yet placed upon the market. 





Big Telephone Consolidation. 


Mr. J. G. Splane, president of the Pittsburg and -Allegheny 
Telephone Company, says that within three months a consolidation 
of all the independent telephone companies between New York and 
Kansas will be perfected. It is said the enterprise is backed by Stan- 
dard Oil interests. The headquarters will be in Chicago and the 
new combination will, it is claimed, have 1,000,000 telephones con- 


nected. 





FIG. 3.—PORCELAIN PLUG. 















NEWS OF THE WEEK. 


Financial Intelligence. 





THE WEEK IN WALL STREET.—There was a complete lack 
of speculative interest, and extreme dullness prevailed. The re- 
newed weakness in Steel stocks wes the chief feature, common 


making a new low-record price by selling at 9. Otherwise price 
movements were unimportant, although there was some firmness in 
the standard railroad stocks in the face of the reactionary move- 
ment in the specialties referred to. The news regarding steel and 
iron trade conditions was the probable cause of the weakness of 
the Steel stocks. Some manipulative activity developed in Amal- 
gamated Copper, which hardened slightly, on reports that a com- 
promise with the Heinze interests was possible. The industrial and 
traction stocks as a class were rather neglected, Metropolitan Street 
Railway being the only one to display any irregularity. Allis- 
Chalmers common closed at 6, and preferred at 39%, the latter 
being a net loss of 1 point. General Electric ranged between 152 
and 158, closing at 157, and Westinghouse closed at 155 after having 
reached 154. Brooklyn Rapid Transit closed at 4534, a gain of % 
point, and Metropolitan Street Railway made a net gain of 2% 
points, closing at 11034. Bell Telephone ruled steady throughout 
the week, the closing price being 12634, a net gain of 34 point. 
Western Union lost 1%, closing at 88 The curb market was 
featureless, the general list being a little lower in price in sympathy 
with the reactionary tendency of the Stock Exchange list. The 
volume of business was very light. Interborough Rapid Transit 
lost 11% points in the week’s transactions, closing at 10%. Following 





are the closing quotations of May 17: 
NEW YORK. 
Mayl0 May1i7 Mayl0 May 17 
Allis-Chalmers Co.......... 6% 614 Electric Vehicle...... ..... 5% 4% 
Allis-Chalmers Co. pfd..... 41 40 Electric Vehicle pfd. ....... 9 9 
American Tel. & Cable..... 86 8644 General Electric. .......... 157 154 
American Tel. & Tel........ 126 123 Hudson River Tel........... a ca 
American Dist. Tel.......... 22 22 een St. - 109 110 
Brooklyn Rapid Transit. 1556 4536 » cae hs Oy DOI. s rs 
Commercial Cab ee 180 anccad | es 
Electric Boat. . eC 26 Western Union Tel... eae 87 
Electric Boat pfd.. 60 60 Westinghouse com.......... BE 15314 
Electric Lead PReduction.. 56 5 Westinghouse pfd........... 175 175 
BOSTON. 
2% Mayl7 as 10 May 17 
American Tel. & Tel .. .... 2644 124 Western Tel. & Tel. pfd.. 7 77 
Cum berland ene. Lasse 113% Mexican Telephone......... 144 14 
#dison Elec. Illum.. . *235 234 New England Telephone. a *123 
Getreral Electric............. 157 152 PEOOS, TIO. TAF. oo cc ccccccncs 1834 174 
Western Tel. & Tel ......... 8 8 Mass. Elec. Ry. pfd...... . 14% «69% 
PHILADELPHIA. 
Mayl0 Mayl7 Mayl0 May 17 
A Railways......... 44 4416 Phila. Traction..... ....0.:- 96 96 
~y e battery... .. 56 55 PMA, WISOEIIG. 02.00. cc0cccece 544 5% 
lec. Storage Battery pfd. 56 55 Phila. Rapid Trans......... 134 *1346 
€lec. Co. of America. a 8 8 
CHICAGO 
Mayl0 Mayl7 Mayl0 May 17 
Central Union Tel. ......... . ea National Carbon pfd........ a 102 
Ohicago Edison......... .... i p Metropolitan Elev.com..... 15 15 
Qhicago City Ry.... ........ 155 155 Union Traction. ............. 514 5 
Ont Tel. Co. ieaaskee. em : Union Traction pfd......... 30 29 
National Carbon. ...... .. 28 29 
*Asked 


MONEY FOR GOOD INVESTMENTS.—The Wall Street 
Journal states that between January 1, 1904, and May 14, 1904, 135 
days, there have been underwritten and sold in the United States 
securities aggregating over $600,000,000. It has compiled a list show- 
ing the principal items that make up this total and the companies that 
have issued and sold the securities. From this list it has in most 
cases omitted all issues under $1,000,000, and has not attempted to 
list securities of small companies or in fact any other securities than 
those which are well known to the investing public of Wall Street. 
If the count included all companies the aggregate would probably 
Tun over $700,000,000 of securities. From this list it appears that new 
securities have been sold to the investing public since January 1 at 
the rate of about $4,450,000 a day. The capitalization of the citizens 
of the United States has been increased about $8.00 per capita in 135 
days. It is impossible, of course, to say how much of the money 
raised on these securities came from abroad. Probably something 
over one-sixth of the entire amount was subscribed by foreigners. 
It says: “The sale of this aggregate of securities in so short a time, 
coupled with the fact that money can be borrowed to-day in Wall 
Street at 2 per cent., is suggestive of the tremendous capacity of the 
United States for the creation and maintenance of legitimate in- 
dustrial and railroad enterprises.” The list includes the following 
items: General Electric, $3,525,000; Westinghouse, $2,000,000; the 
following tractions: Metropolitan, N. Y., $2,300,000; Third Avenue, 
$2,000,000; Central Crosstown, $2,250,000; B. R. T., $4,000,000; Twin 
City, $3,500,000; Detroit United, $500,000; St. Louis Transit, $8,- 





000,000, and the following telephone securities or notes: Am. Tel. & 
Tel., $20,000,000; N. Y. & N. J. T. & T., $2,252,000; Bell, of Canada, 
$2,000,000; K. C. Home Tel., $1,500,000; Keystone Tel., $3,500,000; 
Northwestern, $1,500,000. 

UNITED GAS IMPROVEMENT.—The United Gas Improve- 
ment Company shows as follows for the year ending December 31, 
1903, and preceding years: 





; ; 1993. 1902. 190I. 1900. 
Net earnings ........ $4,027,529 $9,493) 643 $2,535,288 $1,714,347 
wane GE GOCUIHIOS. .csc 0 taeeN Ge 06© 4saeesce 86 ¥8deeeaws 1,672,424 

Be ME 6 Kish 0.a08 $4,027,529 $3,473.64 $2,535,288 $3,386,771 
LIIVOONGE Woke vise’ 2,569,349 2,018,23 1,797,728 1,553,768 
WULINS 6. vcs'n-0.00-0 88 $1,458,180 $1,455,405 $737,560 $1,833,003 


President Dolan says: “It will be noted that the capital stock of 
this company has been increased to $36,674,955. During 1903 the 
gas companies in which this company is interested increased their 
sales 16.6 per cent. in volume over the sales of 1902. The business of 
the electric light and trolley companies, in which we are interested, 
increased II.3 per cent. and 5.3 per cent. respectively. The net profits 
for the year of $4,027,529 is equivalent to 12.4 per cent. upon the 
capital actually invested, as the new capital was not paid in until 
July 1, 1903. Out of these net profits $2,560,349 was paid in divi- 
dends and the balance, $1,458,180, invested in the business.” 


CONSOLIDATED GAS.—The directors of the New York Con- 
solidated Gas Company have adopted a resolution that the capital 
stock be increased from $80,000,000 par value to $100,000,000 par 
value. A special meeting of stockholders will be held on June 2 to 
vote on a proposition to issue $20,000,000 6 per cent. debentures con- 
vertible into stock after three years. The stock will be issued to pro- 
vide for “additional improvements and betterments, the acquisition 
of additional property, the payment of any indebtedness of the com- 
pany, whether now existing or hereafter contracted.” The stock will 
be issued to stockholders at par, payable in 3 installments, of 30 per 
cent., 30 per cent. and 40 per cent., temporary receipts will be issued 
for each installment, convertible into debentures at the option of 
the holder. 


DIVIDENDS.—The General Electric Company has declared a 
regular quarterly dividend of $2, payable July 15. The directors of 
the General Electric Company have voted to offer stockholders of 
record June 15 the right to subscribe for the new stock at par on the 
basis of one new share for each ten of the old stock. Subscriptions 
will be closed July 15 and payments must be made on or before July 
20. Subscriptions will be received only for full shares. The 
directors of the Barney & Smith Car Company have declared the 
regular quarterly dividend of 2 per cent. on the preferred stock, 
payable June 1. American Railways Company directors have declared 
a dividend of 1% per cent. (75 cents) per share, payable June 15, to 
stock of record May 31. The Philadelphia Electric Company direc- 
tors have declared the regular semi-annual dividend of 2% per cent. 
(1834 cents) on the stock $7.50 paid, payable June 15. 


INTERNATIONAL STEAM PUMP.—The profits of the Inter- 
national Steam Pump Company for the fiscal year ended March 31, 
1904, were, it is officially stated, nearly as large as they were in the 
preceding fiscal year, when they amounted to $2,113,365, and after 
deducting interest amounting to $585,700, preferred dividends of 
$531,000 and common dividends of $590,400, there was a surplus of 
$506,156. The preferred dividend is cumulative, and the declaration 
of the usual rate of 1% per cent. quarterly is expected. With respect 
to the common stock, however, at the present time, it is not so cer- 
tain that the rate of 4 per cent. per annum, which has been main- 
tained during the past two years and paid in quarterly installments 
of 1 per cent. each, will be paid, during the ensuing year. 


JERSEY TROLLEYS.—The forthcoming annual report of the 
New Jersey State Board of Taxation will show Trenton to be the 
leading trolley centre of the East, with eighteen separate systems 
and subsidiary lines. It will also show that during the last year of 
all these lines only one of them paid any dividends. Of the more 
than sixty such companies in New Jersey only eight of them paid 
dividends. Their total capital stock is $85,061,880, and they have a 
total of 980,563 miles of track. 


MEXICAN TELEPHONE.—The following is the report, in Mexi- 
can currency, of the Mexican Telephone Company, for the year ended 
February 29, 1904: 


1904. 1903. Changes. 
TOIEDNONES IB -GOTVICE a cccccccrsrcsces 4,904 4,478 Inc. 426 
Ce es alirs 4 ae aes bila waa a cs ene b oe ‘$274,876 $246,368 Inc. $28,508 
BG at is ata tae/a ira a elawtt ead aptda aaah mae 134,885 111,997. Inc. 12,888 
Net revenue U. S. currency...... 52,523 37,745 Inc. 14,778 
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THE WEEK IN 
ditions have stimulated retail trade and farmers-have been able to 
do considerable planting. The improvement in some lines of trade 
has extended to reorders from jobbers. Reports of industry in gen- 
eral, however, are of slackness, particularly in cotton, woolen and 
shoe manufacturing. A quieter feeling and easier prices prevail in 
the iron trade, as a whole. Production is on a large scale, but stocks 
are not increasing as yet. Sales of 40,000 tons of steel rails, 5,000 
tons of bars, and of good quantities of structural material are re- 
ported from Chicago. The hardware trade is good, but lumber is 
not quite up to expectations. A strike of teamsters at Chicago in- 
terferes with building activity at that point. In Chicago warmer 
weather has helped trade in general; in the Northwest farmers 
are actively employed and this tends to keep down retail trade. 
On the Pacific coast trade is below the average at San Francisco, 
while at other places in that section fair business conditions are 
reported. At the East there is more doing among the jobbers. 
cent. in railway 


There was a decrease of 5 per earn- 
ings in April as compared with the corresponding month 
last year. Copper prices are still firm, but the demand for 


consumption is dull. Quotations are unchanged, at 133c. to 13%c. 
for Lake, 13%c, to 13%c. for electrolytic, and 12%c. to 13¥%c. for 
casting stock. The exports for the month, so far, have been light, 
amounting to 4,300 tons. The business failures during the week 
ending May 12 numbered 201, as reported by Bradstreet’s, against 
176 the previous week and 182 the corresponding week in 1903. 


SHANGHAI MUNICIPAL TRAMWAYS.—The firm of Fearon, 
Daniel & Co., of China, and of 90-96 Wall St., New York City, are 
advertising again for bids on the tramway concession for the 
Shanghai Municipal Council. It may be remembered that this was 
originally brought to the attention of the public as far back as 1808, 
when a contract was entered into between the municipality and the 
Brush Electrical Engineering Company of England. Due probably 
to the serious Boxer troubles which broke out in the Chinese Em- 
pire, the Brush Company did not proceed with the contract, so that 
the matter is again open for competition, and should receive the at- 
tention of American engineers. The firm in question have the full 
details of the concession, the main point of which is the deposit of 
$25,000 upon signing the contract. The road proposed is a fairly 
extensive one, comprising in the five specific sections, about 534 
miles of double track, and 1034 miles of single track to be equipped 
with span wire construction for double track, bracket for the single, 
and with iron or steel poles. The conditions laid down in the 
original tramway agreement must be complied with, but the agents 
state that a fair and reasonable proposal will have favorable atten- 
tion on the part of the Municipal Council. The company putting in 
the road is permitted to collect from each first-class passenger 6 
cents for a maximum distance of 1%4 miles, and from second-class 
passengers 2% cents. The company is to pay the council a yearly 
rental of $500 per mile of single track, and $750 per mile of double 
track. These and many other details are given in the papers in the 
hands of the firm named. 


MOVING PLATFORMS.—It is stated that as an alternative to 
the proposition of the New York City Railway to give free transfers 
between their surface lines and the next rapid transit subway, if 
built by the Metropolitan, the Interborough Rapid Transit Company 
has formed a combination with the Schmidt & Gallatin moving plat- 
form syndicate to interchange transfers from the elevated or sub- 
way lines to a platform subway under Thirty-fourth Street. This 
proposition was laid before the Rapid Transit Commission last week 
by F. Kinsbury Curtis, lawyer for the syndicate. According to the 
plan of the combination, the Thirty-fourth Street crosstown connec- 
tion from Ninth to Second Avenues, if made possible of construc- 
tion, will be followed by like moving platform subways through 
Grand, Twenty-third, Fourteenth and Fifty-ninth Streets, to connect 
the elevated and subway lines. The proposition of Mr. Curtis covers 
the original route suggested by the moving platform people—over 
the Williamsburg Bridge, with a loop to the Battery—and a second 
route across Thirty-fourth Street. 


EQUIPMENT FOR GRAND HOTEL EXTENSION.—Con- 
tracts have just been awarded through James Robert Moore, con- 
sulting engineer, 156 Fifth Avenue, New York, for the electrical 
equipment to be installed in the extension of the Grand Hotel, 
Thirty-fifth Street. The Construction Realty Company, 112 West Forty- 
second Street, has the contract for the construction and equipment 
of the building. The Buffalo Forge Company, through its New York 
City office, 39-41 Cortlandt Street, of which J. J. Lyle is manager, 
secured the engine contract. There will be three 90-hp and two 40- 
hp horizontal centre crank direct-connected to 50-kw. and 25 kw. 
generators respectively. The generators will be built by the Crocker- 
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Wheeler Company. 
power use. 


ELECTRICAL SUPPLIES, ETC., FOR VENEZUELA.—The 
La Guayra Electric Light Company, of La Guayra, Venezuela, is 
placing considerable orders for electrical supplies, etc., through the 
export commission house of Kates & Bok, Orient Building. Mr. 
Carlos G. Palacios, chief engineer of the Caracas Electric Light & 
Power Company, is consulting engineer of the La Guayra Company. 
Mr. Palacios was recently on an extended visit here. At one time 
he was associated with the United States Electric Company, of New- 
ark, N. J., and to his efforts is largely due the steadily increasing 
influx of Yankee electrical equipment, etc., into Venezuela 


CROSSLEY GAS ENGINE FOR LEXINGTON PLANT.—The 
Lexington (Ky.) Steel Ry. Co. has placed a contract with the Power 
& Mining Machinery Company (formerly Loomis-Pettibone Gas Ma- 
chinery Company, of New York, successor to the Holthoff Machinery 
Company, of Milwaukee, Wis.), 52-54 William Street, New York, 
for a 500-hp Crossley gas engine to be direct-connected to a direct 
current, 550-volt generator of 300-kw capacity. The equipment will be 
installed in the existing steam power plant of the Lexington concern, 
whose capacity is about 2000-hp. 


ELECTRIC CRANES. FOR CANADIAN LOCOMOTIVE 
SHOPS.—Manning, Maxwell & Moore, 85 Liberty Street, have been 
allotted a contract for three electric traveling cranes for the Loco- 
motive Machine Works, Montreal, which are now controlled by the 
American Locomotive Company. There will be two cranes of 10 
tons’ capacity each and one of 15 tons. The cranes will be built by 
the Shaw Electric Crane Company, of Muskegon, Mich. 


ELECTRIC TRACTION OF MAZATLAN, MEXICO.—A 
concession has been granted to Janier Maxenim for the construction 
of an electric traction system in Mazatlan, a flourishing seaport town 
located in the State of Sinaloa, Pacific Coast, Mexico. There is at 
present a two-mile mule line. The new system will be about five 
miles long. Mr. Maxenim is expected to arrive here very shortly 
to place contracts for equipment. 


ADIRONDACK ACTIVITIES.—The Paul Smith Hotel Com- 
pany, Paul Smith’s, Adirondacks, N. Y., will develop its water power 
on the Saranac River at Franklin Falls, N. Y., and build a power 
plant, from which will run transmission lines to Paul Smith’s, Sara- 
nac Lake and Lake Placid, to operate an electric railway between the 
points named. The work will be done by the day, by its own men. 
Mr. A. C. Rice, State Mutual Buildings, Worcester, Mass., is the 
consulting engineer. 


HOTEL TELEPHONES.—The hotels in Washington are “catch- 
ing on” to the idea of a telephone in every room. The Chesapeake 
& Potomac Telephone Company, licensee for the Bell system, has 
secured contracts recently for the following hotels, all in Wash- 
ington: Hotel Raleigh, 300 stations; Cairo Hotel, 80 stations; Hotel 
Rochambeau, 85 stations. The work of installing these telephones 
will begin at once. 


EQUIPMENT FOR ASTOR ESTATE.—Col. John Jacob Astor 
has contracted through Mr. C. O. Mailloux, consulting engineer, for 
considerable electrical equipment to be installed for light and power 
purposes on his Rhinebeck estate. The De Laval Steam Turbine 
Company secured a contract for steam turbines. The Electric Storage 
Battery Company, of Philadelphia, has also been allotted a good- 
sized contract. 


EXPORT TRADE.—The exports for the ten months including 
April amount to $1,277,850,235 or $54,000,000 more than last year; 
and the imports to $829,002,914 or about $35,000,000 less than last 
year. The excess of exports for the ten months is $448,856,321. For 
the month of April-merchandise exports were $1009,995,160, and im- 
ports $83,496,521, an export excess of $26,408,639. 


ALLIS-CHALMERS-BULLOCK.—The Canadian business of the 
Allis-Chalmers Company, which recently acquired the Bullock Elec- 
tric Manufacturing Company, of Cincinnati, will hereafter be con- 
ducted by a new organization bearing the name Allis-Chalmers- 
3ullock, Ltd. The works and principal offices of this important new 
Canadian company are in Montreal. 


LIGHTING EQUIPMENT FOR HOTEL AMERICA.—The 
American Engine Company, of Bound Brook, N. J., has secured a 
third contract for lighting equipment to be installed in the Hotel 
America, Fifteenth Street and Union Square, New York. The outfit 
will include a 60-hp American Ball single engine to be direct-con- 
nected to a 35-kw. generator. 


GORHAM MFG. COMPANY’S NEW PLANT.—Mr. C. O. 
Mailloux, 76 William Street, is consulting engineer for the electric 
plant which is to be installed in the new premises of the Gorham 
Manufacturing Company, silversmiths; at Thirty-sixth Street and 
Fifth Avenue, New York. 


The equipment is intended for both light and 
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General Hews. 
THE TELEPHONE. 


JUNEAU, ALASKA.—AIlI the mines in this vicinity within a radius of 40 
miles will be connected by telephone during this summer. President Webster 
of the Juneau Light & Power Company is interested in the project. 


LOS ANGELES, CAL.—The Home Telephone Company has decided to ex- 
tend its system to San Diego in the near future. Material has been purchased 
and is now being delivered at San Diego. 


LOS ANGELES, CAL.—The San Fernando Valley and Home Telephone 
Company is installing a system with a central office at Burbank, and lines will 
run to Toluca, Glendale, Eagle Rock and other suburban towns. 


BOULDER, COL.—The city government of Boulder, Col., has granted an 
independent telephone franchise to Charles C. Townsend, of Greeley, Col., 
vice-president of the Morgan County Independent Telephone Company of that 
State. Mr. Townsend states that he and his associates intend to build a $100,- 
ooo plant in Boulder as soon as the work can be done, and that the rates will 
be $1 per month for residence telephones and $2 for business telephones on 
absolutely single party lines. It is understood that two per cert. of the gross 
receipts will be paid to the city of Boulder. 


MOSCOW, IDA.—tThe Interstate Co-operative Telephone Company, of Mos- 
cow, has been absorbed by the Lookout Telephone Company of Lewiston, Ida. 


LIBERTY CENTER, IND.—The Liberty Center Telephone Company is es- 
tablishing an exchange and service in this town and county. 


BLOOMFIELD, IND.—The New Home Telephone Company, of this city, 
will issue preferred stock to the amount of $100,000, to be disposed of for the 
purpose of securing funds to extend the lines and improve the plant. 


STENDAL, IND.—The Stendal Home Telephone Company, has organized 
and incorporated. The capital stock is $10,000. John W. Stilwell, F. W. H. 
Schumaker, Wm. H. Eibert are among the incorporators. 


EVANSVILLE, IND.—The Cooperative Telephone Company which advanced 
its rates a few weeks ago, was forced to readjust them on account of the 
wholesale ‘‘ordering out” of its telephones by the patrons. The old rates will be 
restored. 


TERRE HAUTE, IND.—The stockholders of the Citizens Telephone Com- 
pany have decided to install 32,000 feet of new cable and two sections will be 
added to the main switchboard at the central exchange. Another section will 
be added to the board at the North exchange. The cost of these improvements 
will be about $26,000. 

ELKHART, IND.—The Central Union Telephone Company has been granted 
permission to lay conduits on all the streets asked except Franklin. It will 
expend about $75,000 in this city, greatly improving its present service and add- 
ing new equipment. It is said that the company will also improve and extend 
its plant to Goshen and between Goshen and Elkhart, the change to cost about 
$50,000. 

EVANSVILLE, IND.—The Board of Public Works has granted a 3o-year 
franchise to the Citizens’ Telephone Company. The rental for business tele- 
phones shall not be more than $4 a month on full copper metallic circuit and 
$2 a month for residence instruments on metallic circuits. The Evansville 
Home Telephone Company is also seeking a franchise in this city. It is said 
that J. O. Parker, a banker, and other influential business men are back of the 
new company. In many respects the franchise submitted is the same as the 
one passed by the board to the Citizens’ Telephone Company. The rules are 
to be $3.50 for business, $2 for residence and $1 for party line service. The 
Citizens Telephone Company has filed articles of incorporation. The capital 
stock is $100,000. A. F. Karges, M. L. Johnson, M. S. Sontag and others are 
the incorporators. 

WAUKON, IA.—The Paint Creek Farmers’ Telephone Company has been 
incorporated with a capital stock of $15,000. Wm. Rood is president. 

OTTUMWA, IA.—The Iowa Telephone Company contemplates building a 
new exchange in this city, plans for which are being prepared by architect 
G. M. Kerns. 

SUMNER, IA.—The stockholders of the Sumner Telephone Company have 
voted to sell, at public sale, its property, consisting of toll lines, exchanges, in- 
struments, franchies, etc. The sale will take place at Sumner on May 25. 

ALBANY, IA.—At the annual meeting of the stockholders of the Albany 
Home Telephone Company the following-named officers were elected: Howard 
Hendrickson, president; Irving H. Griswold, vice-president; George C. Lee, Jr., 
treasurer, and H. J. Price, Jr., secretary. The annual report shows an increase 
of 1159 in the number of telephones during the year with about 200 contracts on 
file waiting for installation. After operating for 15 months the company has 
earned 9 per cent. on the stock, after paying all expenses and fixed charges. 

30OWLING GREEN, KY.—A company has been formed at Woodbourne, 
this county, to establish an independent telephone service at that place. 

DANVILLE, KY.—The citizens of Junction City have organized a company 
at that place for the purpose of installing a telephone exchange. Dr. J. R. 
Steele was elected president. 

CENTER LINCOLNVILLE, ME.—The Center Lincolnville Telephone Com- 
pany has been organized to establish an exchange at this place. It has a capital 
President, J. S. Mullin; treasurer, W. D. Ross, 





of $1500. The officers are: 
both of Center Lincolnville. 
BANGOR, ME.—The People’s Telephone Company has been organized at 
Mercer for the purpose of building a line from New Sharon to Norridgewock. 
The capital stock is $27,000, and the officers are: President, C. K. Allen; 
treasurer, N. E. True, both of Mercer. 
MECHANICSVILLE, MD.—The Southern Maryland Telephone Company 


has been organized with J. F. Coad as president. 
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ASHLAND, NEB.—The Ashland Telephone Company has filed articles of in- 
corporation, with the Secretary of State, the capital stock being $50,000. It is 
the intention of this company to re-organize the old independent company at 
Ashland and to make a number of improvements in the service. The incor- 
porators are Herbert H. Harndon, president; W. R. Shankland, secretary, and 
E. J. Rose, treasurer. 

BATH, N. Y.—A new telephone company has been organized here with Isaac 
Rising as president. 

COOPERSTOWN, N. Y.—The Cooperstown Telephone Company has in- 
creased its capital stock from $7000 to $10,000. 


NORTH COLLINS, N. Y.—The North Collins Telephone Company has been 
incorporated with a capital stock of $5000. The directors are W. M. Ward, 
D. A. Dillingham and H. G. Parker, of North Collins. 


WALTON, N. Y.—The Delevan Telephone Company, of Walton, has been 
incorporated with a capital stock of $3000. The directors are Grant Wilson, 
I. L. Brayman, Walton, and Thomas Carey, of Hancock. 

BUCYRUS, OHIO.—The Bucyrus Telephone Company has increased its cap- 
ital stock from $30,000 to $65,000. Mr. John A. Chesney is president and J. 
C. F. Hull, secretary. 


CLEVELAND, OHIO.—The Cuyahoga Telephone Company has been ordered 
by the Board of Public Service to take down two miles of poles in the center 
of the city and place the wires underground. 


ASHTABULA, OHIO.—At the annual meeting of the Ashtabula Telephone 
Company the following officers were elected: President, P. C. Remick; vice- 
president, W. R. Flower; secretary, S. W. Crosby; treasurer, D. B. Seymour. 
The company has added over 200 new telephones to its service during the past 
year. 


MT. VERNON, OHIO.—At the annual meeting of the Mt. Vernon Telephone 
Company it was decided to re-incorporate the company under the laws of 
Ohio and to increase the capital stock from $100,000 to $150,000. The original 
company was incorporated under the laws of West Virginia. The company 
controls exchanges in Mt. Vernon, Fredericktown, Gambier, Centerburg, Twin 
City and Brandon, representing a total of 1603 telephones. The following- 
named gentlemen were elected directors: Frank L. Beam, Harry C. Devin, W. 
P. Bogardus, P. S. Kelser, E. O. Arnold, B. D. Herron, R. G. McClelland, 
H. G. Beam and J. W. Kelser. 


CROWE, ORE.—The Crowe Telephone Company has been incorporated with 
a capital stock of $1000 to build a line between Crowe and Elmira, Ore. 


ALBANY, ORE.—An independent telephone exchange is to be installed here. 
Messrs. W. R. Bilyue, L. C. Stratton, G. A. McCart and others have been 
appointed a committee to take action in the matter. 


EUGENE, ORE.—The R. B. Electric & Manufacturing Company, of Kansas 
City, has asked the city council through W. D. DeVarney for a telephone fran- 
chise. Mr. DeVarney has opened an office at Portland, Ore. 

PITTSBURG, PA.—The Wheeling & Pittsburg Telephone Company is to 
extend its lines. 

PHOENIXVILLE, PA.—The Mutual Telephone Company has just formed 
here with R. K. Allsbach as president. 


CANTON, S. D.—The Mutual Telephone Company has been incorporated 
with a capital stock of $20,000 


PIERRE, S. D.—The Eldon Home Telephone Company has been incorporated 
with a capital stock of $50,000. 


LINWOOD, TENN.—The Linwood Telephone 
porated by H. D. Beadie, W. W. Young and others. 


Company has been incor- 
It is capitalized at $1000. 


EL PASO, TEX.—The contract for the construction of the new telephone 
exchange building for the Southwestern Telegraph & Telephone Company in 
this city has been let to C. W. Mackenzie for $11,000. 


EL PASO, TEX.—The city council of El Paso has granted a telephone fran- 
chise to R. V. Bowden, attorney for the Southern Independent Telephone Com- 
pany. The scale of rates provides that the minimum charge shall be $3 per 
month for business telephones and $2.17 per month for residence. This rate is 
to be charged when the company has from 1000 to 1500 telephones in use. 
The maximum rate shall be $4.70 for business and $3 for residence, to be 
charged when the number of telephones in use is between 4000 and 4500. 


WHATCOM, WASH.—The Sunset Telephone Company will erect an ex- 
change and general office building here. 


TRINIDAD, WASH.—The Farmers’ Telephone Company and the Bell Tele- 
phone Company offer te build a line from Trinidad to Wenatchee and Euphrata 
if $600 worth of stock is taken. 

SPOKANE, WASH.—The Cheney & Spangle Mutual Telephone Company has 
been granted a franchise by the Spokane County Commissioners. The officers 
of the company are M. Ludwig, president; E. Thompson, secretary, and Saul 
Lind, treasurer. 

SPOKANE, WASH.—The city council has granted to the Interstate Tele- 
phone Company a franchise to operate its system in this city. This will give 
connection with numerous cities in what is known as the 
The company has commenced the construction of a line 
It will be 200 miles in length. 


Spokane patrons 
Panhandle district. 
from Spokane to Harrison, Ida. 

UTICA, WIS.—The Utica Telephone Company has filed articles of incor- 
poration with a capital stock of $5000. The incorporators are Jasper Pickett, 
president, and Albert Parks, Robert Mackie and W. E. Munsil. 


MINERAL POINT, WIS.—The Duke’s Prairie Telephone Company, of Min- 
eral Point, has been incorporated with a capital stock of $5000. The names of 
the incorporators are Charles Collicutt, James M. Pile, Joseph Whitford and 
William Harford. 
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ELECTRIC LIGHT AND POWER. 


BIRMINGHAM, ALA.—Saml. H. Lea, Chief Engineer, 305 Title Guarantee 
Building, this city, states that a power plant is proposed, but plans are not 
matured concerning size and details of construction. 

ANNISTON, ALA.—The Clear Creek Mining Company has placed a contract 
with the Crocker-Wheeler Company for a 1oo-kw engine-type generator to be 
direct-connected to a new Ball & Wood engine in the company’s plant at 
Arbacoochee. The new machinery will represent an outlay of $60,000. 

CLARKESVILLE, ARK.—Col. E. T. McConnell has secured a franchise for 
lighting this city by electricity. 

FAYETTEVILLE, ARK.—Bids are wanted for a 2-phase 120-kw alternator 
to be operated either by steam turbine or direct connected engine. It is under- 
stood that a day circuit will be maintained both for light and power. Other 
improvements are also being considered . F. W. Fratt, owner, 1oor North 
Broadway, Oklahoma City, O. T. 

TEMPE, ARIZ.—The Tempe Pumping Company has been organized to de- 
velop water power for the production of electrical energy. The electric power 
will be transmitted to five sub-stations and will also be used for industrial pur- 
poses and lighting. Irrigation will also form a part of the company’s work. 

ALAMEDA, CAL.—A resolution has been passed by the council authorizing 
the electric light committee to install a day service in the municipal electric light 
works for power. ° 

QUINCY, CAL.—The Quincy Water & Power Company has been incor- 
porated by J. D. Goodwin with a capital of $50,000. It is the intention of the 
company to improve the water works and to install an electric power plant. 

BUENA VISTA, COL.—Articles of incorporation of the Chaffee County 
Electric Line, Power & Railway Company have been filed with the Secretary of 
State by Senator Wm. E. Mason, of Illinois, and associates. The company 
contemplates the erection of several water power stations at various points in 





the county. 

NORFOLK, CONN.—The town authorities are considering the question of 
installing a new electric light plant. 

SAND POINT, IDA.—The Sand Point Electric Company is now operating 
the city arc lights on the multiple system, but expects to install the series alter- 
nating current system during the coming fall. The company will also install a 
new 150-hp engine. 

TABLE GROVE, ILL.—The citizens have voted to issue $4000 bonds to take 
over the electric light plant or install a new plant. 

PERU, IND.—The Indiana Hydraulic Company is about~ ready-.to-.receive 
bids for the construction of a dam, electric power plant and electric railway 
between Vincennes and West Baden. J. Herff is president. 

GREENSBURG, IND.—The Greensburg Gas Light Company has changed 
its name to Greensburg Gas & Electric Company and increased its capital stock 
$30,000. The purpose is to equip a plant and furnish electric light and power 
to the citizens of Greensburg. 

MARION, IA.—The Marion Light, Heat & Power Company proposes to in- 
stall new generators for street lights. 

NEW ORLEANS, LA.—Bids will be received June 11 by Mordecai T. Endi- 
cott, Chief of Bureau Yards and Docks, Navy Department, Washington, D. C., 
for installing boilers, turbines, condensers, generators, etc., at the New Orleans 
Naval Station. 

PITTSFIELD, ME.—tThe plant of the Pittsfield Electric Light & Power Com- 
pany was completely destroyed by fire May 3. The loss was partially covered 
by insurance. A temporary plant is to be constructed. 

CUMBERLAND, MD.—The following-named gentlemen have been elected 
officers of the Piedmont Electric Light & Power Company: President, H. B. 
Carroll; vice-president, Timothy Kenny; secretary, Norris Bruce; and treas- 
urer, W. W. Shultice. 

HOOSICK FALLS, MASS.—At the annual meeting of the Hoosick Falls 
Electric Light Company the following-named officers were elected: Frank H. 
Viele, president; D. L. Hall, vice-president; W. H. Tylee, secretary and treas- 
urer, and Ralph D. Smith, general manager. ; 

BOYNE CITY, MICH.—The Boyne City Electric Company proposes to de- 
velop a water power of 300-hp and will install a three-phase generator. 

GRAND LEDGE, MICH.—Engineer H. A. Sprague, of Corunna, is stated 
to be interested in the Grand River Power Company, which is said to have 
secured an option on land along the river to be used for electrical purposes. 

OTSEGO, MICH.—The Kalamazoo River recently formed a new channel 
around the Southern end of the big dam at the power plant of the Kalamazoo 
River Electric Company, depriving the plant of its supply of water. Most 
of the cities between Kalamazoo and Jackson, as well as the Jackson, Battle 
Creek Interurban road, depend upon this plant for power, and business was 
suspended temporarily while the Otsego dam was being disconnected from the 
others. The company has sufficient power to meet all demands. It will take 


about ten days to repair the damage. 


FORT SNELLING, MINN.—It is proposed to increase the boiler, engine 
and generator capacity in the electric light plant at this post. Information can 
be obtained by addressing the quarter-master’s department, Fort Snelling. 

HANNIBAL, MO.—The Board of Public Works has closed several contracts 
for machinery, etc., for the new $100,000 municipal electric light plant. 


PORTSMOUTH, N. H.—The board of tax assessors has decided to assess 
taxes upon the entire light and power plant of the Rockingham County Elec- 
tric Light & Power Company of this city. This is the largest plant in the 
State and when it was built the city voted to exempt all new work of the com- 
pany from taxation for a period of ten years. Since then the plant has been 
developed at a cost of $500,000. The supreme court decided that all votes of 
cities and towns exempting light and power plants from taxation are illegal 


and void. 
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NEWARK, N. J.—The following-named gentlemen have been elected officers 
of the Woodbourne Electric Light, Heat & Power Company of Sussex_Bor- 
ough: President, Charles A. Wilson: vice-president, C. H. Chrisman; secretary, 
A. W. Deldell; treasurer, Dr. H. D. Van Gassbeek. 


SALISBURY, N. C.—The Salisbury Gas & Electric Light Company proposes 
to build a street railway five miles in length, install two new boilers, and 
new generators. 


SANFORD, N. C.—The Sanford Electric Light & Power Company is ex- 
tending its lines to Jonesboro, a distance of two miles, and will install about 
500 additional lamps. 


KENTVILLE, N. C.—The Kentville Electric Lighting & Power Company 
will probably install a small steam and electric unit for late night service. 
Judge Chipman, of Kent, is president of the company. 


LEXINGTON, N. C.—The plant of the Lexington Water & Light Company 
was destroyed by fire on the night of April 30. Mr. F. W. Siebert is manager 
and G. W. Montcastle is president. The plant will be rebuilt. 

DICKENSON, N. D.—Hughes & Dieters, proprietors of the electric light 
plant here, will install a new tubular boiler some time during the coming summer. 


CINCINNATI, OHIO.—A number of local interests are forming a company 
to undertake the work of utilizing for power and commercial purposes the Ohio 
River from Pittsburg to Cairo. The object is to construct a system of reser- 
voirs at the head waters of all the rivers and streams emptying into the Ohio 
along its entire length, thereby controlling the waters of the Ohio River. An- 
other meeting of the projectors is to be held soon to decide whether the govern- 
ment shall be requested to conduct the enterprise, or whether it shall be car- 
ried out by private capital. 


STAYTON, ORE.—The Stayton Electric Light Company expects to install 
a 250-volt booster in its plant here. 

ROSEBURG, ORE.—The Umpqua Water, Light & Power Company was or- 
ganized March 1 last by consolidating the Douglass Electric & Water Company 
and the Roseburg Water & Light Company. The capitalization of the company 
is $50,000. The officers are: President, Fred J. Blakeley; secretary, Dexter 
Rice; treasurer and manager, T. R. Sheridan; superintendent, IF. H. Farrer. 


BROOKSVILLE, PA.—The Solar Electric Company contemplates installing 
an additional dynamo and one 150-hp engine. 


TARENTUM, PA.—Some improvements are contemplated in the municipal 
electric light plant at this place at a cost of between $10,000 and $12,000. 
The plant will be operated on the meter basis. 


JEFFERSON CITY, TENN.—The Jefferson City Electric Company proposes 
to add some steam equipment to its plant. 


CARTHAGE, TEX.—Mr. John C. Whitney, owner of the electric light 
plant here, proposes to give the plant a general overhauling and will probably 
install a more economical prime mover. 

FOUNTAIN GREEN, UTAH.—The Big Springs Electric Company is con- 
sidering the advisability of extending its electric lighting service to Ephraim, 
12 miles from here. 

LOGAN, UTAH.—Garff & Sons are making negotiations with the city coun- 
cil to establish and equip an electric lighting plant here, which is to be sold to 
the city after four years. 

BURLINGTON, VT.—Bonds for $58,o00 will be issued for a municipal 
electric light plant here. The city attorney is now looking into the legal ques- 
tions connected with such an enterprise. 

RUTLAND, VT.—The Rutland City Electric Company recently installed a 
new modern switchboard at its station. The board contains 11 panels of Ver- 
mont blue marble, each panel being 7 ft. high. 


TAZEWELL, VA.—The Tazewell Electric Light & Power Company has been 
incorporated at Tazewell with a capital stock of $15,000. Joseph S. Moss is 
president. 

HOOSACK, WASH.—The Washington Mining & Development Company in 
the Mt. Baker District is preparing to install an electric plant. 

NORTHPORT, WASH.—The Northport Electric Cémpany’s plant was de- 
stroyed by fire May 4, entailing a loss of $4000. Mr. Robt. Morrell is manager 
and owner. 


GLIDDEN, WIS.—There is an opening for an electric light plant in this 
place. 


NEENAH, WIS.—In January last the city council awarded to the Fox 
River Valley Gas & Electric Company a franchise to light the city for a term 
of 20 years. Later this contract was annulled, and a similar one was let to 
the Wisconsin Light, Heat & Power Company, of which John I. Beggs, of Mil- 
waukee, is the head. The Fox River Company has entered court to contest 
the annullment of its contract, and the Beggs company has agreed to indem- 
nify the city against any damages or costs that may arise from the legal action. 


NELSON CITY, B. C.—Bonds have been issued for the erection and equip- 
ment of a 3000-hp plant for power and lighting purposes. 
BATHURST, N. B.—A contract was signed at Bathurst for putting in an 


electric light plant for lighting the town and village. The plant will be run by 
water power, which will be obtained from the Tamagouche River, two and one- 


half miles from Bathurst. 
ACTON, ONT.—The electric light plant here, which is operated by the 
town, proposes to install a day power service. 


CARLTON PLACE, ONT.—The Carlton Place Electric Light Company pro- 
poses to increase the capacity of its plant during the present season. Messrs. 
H. Brown & Sons are the proprietors. 
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THE ELECTRIC RAILWAY. 


PRESCOTT, ARIZ.—Frank Wright, manager of the Prescott electric light- 
ing system, of the local telephone system and of the new electric street railway, 
has a plan for penetrating the nearby mining districts with electric railways 
for hauling freight and ores. 


MT. HERSEY, ARK.—The North Arkansas Electric Railway Company has 
filed articles of incorporation. The capital stock is $150,000, of which $30,000 
has been subscribed. The officers are Griff Glover, of Bloomfield, Mo., pres- 
ident; E. K. Eby, of Jasper, Ark., vice-president; S. J. Norman, of Jasper, 
Ark., secretary and treasurer. 


VISALIA, CAL.—The Visalia Electric Railway Company has been incor- 
porated with a capital stock of $1,000,000 to build a 24-mile electric railway to 
run easterly from Visalia to Exeter, Lemon Cove and Lime Kiln Point. The 
directors are W. H. Hammond, Ben M. Maddox, Susman Mitchell, C. J. Gid- 
dings, all of this city, and Harold Wheeler, of New York. 


DENVER, COL.—The Denver-Boulder Interurban Railway Company has been 
incorporated with a capital stock of $1,000,000. The directors of the road 
are: Ex-Mayor Henry V. Johnson, of Denver; Charles F. Potter, Judge Sterling 
B. Toney, of Denver; John R. McKinnie and L. L. Aitken, of Colorado Springs, 
and John H. Simpson and Percival Moore, the latter of Louisville, Ky. The 
company will be bonded for $500,000. 


DANIELSON, CONN.—The Worcester & Eastern Railway Company, which 
is controlled by the New York, New Haven & Hartford Railroad, has made 
application to the Superior Court for New Haven County for a change of its 
name to ‘‘The Consolidated Railway Company.” 


GRANITE CITY, ILL.—At the annual meeting of the Venice, Madison & 
Granite City Railway Company, by unanimous vote the corporation was dis- 
solved and the charter surrendered. The company sold out to the Granite 
City & St. Louis Railway Company, in which Governor D. R. Francis, of Mis- 
souri; Fred E, Allen and E. J. Spencer are the principal stockholders. 


GENEVA, IND.—The Geneva Traction Company has filed articles of incor- 
poration. The company is capitalized at $20,000. The purpose of the company 
is to construct an electric railway in Geneva and to Montpelier, Ind., and one 
also to Celina, Ohio, and will furnish electric light and power to various people 
and manufactories along the route. The company’s office will be at Geneva and 
the concern will be managed by a board of seven directors, including A. G. 
Briggs, Charles Parks, E. F. Welch, J. H. Hardison, S. W. Hale, D. M. 
Shirley and W. J. Huter. 


FOREST CITY, IA.—D. B. Lyons, of Des Moines, and an engineer, will 
survey for the proposed electric railway from Forest City to Cresco. It is 
now proposed to build to the Mississippi River, and a company with $1,000,000 
capital will be organized. 


LOUISVILLE, KY.—The Lebanon & Columbia Electric Railway has incor- 
porated with a capital of $1,000,000. The line will be 42 miles in length. The 
incorporators are prominent business men of Lebanon, and W. K. Azbil, of 
Lebanon, is president. Arrangements for financing the project are said to have 
been made. 


HENDERSON, KY.—The Henderson Street Railway, in which Joseph E. 
Bohannon and H. W. Richardson, of Louisville, and A. L. Rich, of Cincinnati, 
are large holders, will be rebuilt and extended. The work is in the hands of 
the Tennis Construction Company. It is contemplated by the owners of the 
property to extend the road to Evansville. 


BOSTON, MASS.—The National Exchange Bank, of Providence, has filed 
two bills in the United States Circuit Court against the Lowell & Boston Street 
Railway Company and the Concord & Boston Street Railway Company, seeking 
appointment of receivers for each company. The bank alleged that the Lowell 
& Boston Company is indebted to it for $9,000, and the Concord & Boston Com- 
pany for $10,000. 


ST. LOUIS, MO.—On April 30, the first day of the World’s Fair, the St. 
Louis Transit Company carried 927,000 passengers. Average daily volume 
of traffic since then has been from 350,000 to 400,000. 


KANSAS CITY, MO.—The Metropolitan Street Railway Company has se- 
cured a permit to erect a power house sub-station at the southwest corner of 
Twelfth Street and Cleveland Avenue. It will be completed in about sixty 
days. The cost is estimated at $20,000. 


KANSAS CITY, MO.—A charter has been granted for another electric rail- 
way between Kansas City and Topeka by way of Lawrence, Olathe and Rose- 
dale. It is known as the Kansas City, Lawrence & Topeka Railway, and 
its capital stock is $1,000,000. The following-named officers have been elected: 
Henry G. Pert; president; George Leis, of Lawrence, vice-president; W. A. 
Bunker, Kansas City, Mo., treasurer, and J. G. Hughes, of Kansas City, Kan., 
secretary. 


KANSAS CITY, MO.—The Kansas City, Burlingame & Western Electric 
Railway has filed articles of incorporation in Topeka. The capital stock is given 
as $2,000,000. The officers are: President, Hugh A. Holmes; vice-president, 
J. T. Pringle, Burlingame, Kan.; second vice-president, E. J. Hilky, Overbrook, 
Kan.; third vice-president, J. O. Southard, Allen, Kan.; treasurer, J. P. 
Slaughter, Burlingame, Kan.; secretary, Charles G. Taylor, Burlingame, Kan. 
The road incorporated will connect with the Kansas City & Olathe line at Olathe. 
It will run through Baldwin, Overbrook and Burlingame to Council Grove, a dis- 
tance of 100 miles. Much of the right of way of the Burlingame line has 
already been secured. The road is to be in operation in eight or nine months. 
Cars may be running to Baldwin in five months. The line chartered is part 
of the system which includes the Kansas City & Olathe line, and the Kansas 
City, Lawrence & Topeka road. The Olathe line is to be in operation this 
summer. Electric cars may be running into Topeka by next spring. 


ELECTRICAL WORLD aAnpb 





ENGINEER. TOOY 


RENO, NEV.—Money has been provided for the commencement at once of 
work on the proposed railway between this city and Sparks. California capital- 
ists are the promotors, who are represented here by S. N. Griffith. 


NEWARK, N. J.—The Public Service Corporation has announced the sched- 
ule of the passenger service between Jersey City and Philadelphia, which went 
into effect Friday, May 13. The first car leaves Jersey City at 8.35 A. M., and 
will leave Broad and Market Streets, this city, at 9.28 A. M., arriving at 
Trenton at 1.50 P. M. At Trenton close connections will be made with a boat 
of the Delaware Navigation Company for Philadelphia. The sail down the river 
will take about four hours. Three other cars will leave New York at 11.20 
A. M., 2.20 P. M., and 5.20 P. M., and returning cars will leave Trenton at 
8 and 11 A, M., and 2 and 5 P. M., arriving at Newark at 12.30, 3.32, 6.32 
and 9.32 P. M. The cars will pass through Elizabeth, Westfield, Plainfield, 
Bound Brook and New Bruswick. 


MIDDLETOWN, N. Y.—The sale of the Middletown-Goshen Electric Railway 
will be held May 26. The date of the sale was originally set for April 28. 


ROCHESTER, N. Y.—The highway commissioners of the town of Wheat- 
land have granted permission to the promoters of the Rochester, Scottsville 
& Caledonia Electric Railway Company to pass through that town. The road 
will be capitalized at $250,000. Articles of incorporation have been forwarded 
to Albany. 


HUNTINGTON, N. Y.—The Huntington Railroad Company, owned and 
operated by the Long Island Railroad Company, has signed a contract with the 
Huntington Light & Power Company, whereby the last named is to furnish 
power to operate the road. The plant of the Light & Power Company will be 
about doubled in size. New engines will be installed at once. The power used 
at present is furnished by gas engines. 


ELIZABETH CITY, N. C.—David E. Evans, president of the Elizabeth City 
Electric Light Company, is planning to organize a company to build an electric 
railway here. 


COLUMBUS, OHIO.—The bill passed by the Legislature giving electric rail- 
ways practical power of eminent domain in municipalities is now the law in 
Ohio, as the Governor has allowed ten days to elapse without either signing or 
vetoing it. 


NORWALK, OHIO.—Citizens of Norwalk have subscribed nearly all the 
$100,000 in bonds to secure the building of the Sandusky, Norwalk & Mansfield 
Railway between Norwalk and Plymouth. Construction work on the road will 
probably start in the near future. 


CLEVELAND, OHIO.—The Cleveland Electric Railway Company is closing 
a contract with the Electric Storage Battery Company, of Philadelphia, for a 
storage battery outfit to have a capacity of 1600 amperes for one hour. The 
battery will operate in connection with a booster set, and will be located on 
Detroit Street to assist with the loads on the west side lines of the company. 


CLEVELAND, OHIO.—The Mansfield & Eastern Traction Company has 
placed a contract with the Reisinger-Proctor Company, of Pittsburg, for the 
construction of 17% miles of road from Mansfield to Ashland by way of Mifflin, 
with a spur to Petersburg Lake. Plans for the road have been prepared by the 
General Engineering Company, of Cleveland, and it is stated that construction 
work will start before June 1. The bonded indebtedness of the company will be 
$450,000, and one-third of the amount has been underwritten. David Morrison, 


of Cleveland, is at the head of the company. 


INDIANA, PA.—The Town Council has granted the necessary franchises to 
the Indiana Street Railway Company to enable it to construct its proposed lines. 


WASHINGTON, PA.—The Wheeling & Elm Grove Railway Company, which 
operates from Wheeling to West Alexander, will extend its lines to Washington 
and form a link in the line from Pittsburg to Wheeling. 


HARRISBURG, PA.—The Valley Traction Company has bought the Balti- 
more, Westminster & Gettysburg Electric Railway Company. The Valley Trac- 
tion Company has also acquired the Hampden Street Railway and the South 
Middletown Electric Railway, their respective rights and franchises. 


STROUDSBURG, PA.—The Northampton & Monroe Electric Railway Com- 
pany, shortly to commence operations between Stroudsburg and Bangor, is to 
be extended to Mount Pocono, Tobyhanna and thence to Scranton. It is be- 
lieved that the line will be constructed and in operation within two years. 


UNION, S. C.—T. C. Duncan has organized a company to build an electric 
railway between Roebuck and a point on the Georgia Central & Northern Rail- 
road, via Neal Shoals. 

CHATTANOOGA, TENN.—At a meeting of the Rapid Transit Company 
stockholders it was decided to issue bonds to the extent of $1,000,000, of which 
$250,000 will be spent in improvements. The present officers of the company 


were re-elected. 


SEATTLE, WASH.—The Seattle, Renton & Tolt Electric Railway Company 
has been incorporated with a capital stock of $750,000. The trustees are W. 
H. Goldson, P. J. Farley and Edwin S. Gill. 


SEATTLE, WASH.—Articles of incorporation of the Snohomish & Cherry 
Valley Electric Railway are ready for filing. The capital stock of the com- 
pany is to be $1,250,000. The road will connect Snohomish and Tolt by way of 
Monroe and Cherry Valley. 


HALIFAX, N. S.—G. Martin Brill, of the J. G. Brill Company, of Philadel- 
phia, Pa., is president of a company organized to construct an electric railway 
in Nova Scotia. The corporation will take over 50 miles of roadway that has 
already been surveyed. 

TORONTO, ONT.—The Toronto Street 
its power capacity by installing a plant which will bring the total output up 
to 10,000-hp, with a reserve storage battery capacity of 3000-hp in addition, 
The company has also secured an additional 200-hp from the old Metropolitan 
power house at Eglington, a suburban line recently secured by the company. 


Railway Company is increasing 

































































































ESR SAS er aR 


a nts ce ne 


NEW INDUSTRIAL COMPANIES. 


THE TURBINE ELECTRIC TRUCK COMPANY, of New York, has filed 
a certificate of increase of capital stock from $100,000 to $300,000. 


THE INTERNATIONAL RAILWAY SIGNAL COMPANY, of Winston, 
N. C., has been chartered with a capital stock of $250,000. A. H. Eller and 
others are the stockholders. The purpose of the company is to equip railways 
with a new signal system and sell rights to use the same. 


THE CLINTON STAMPING & ELECTRIC COMPANY will establish a 
plant at Clinton, Ia., for the manufacture of a combined lightning arrester, 
ground switch, fuse and lever cut-off for telephones. The company will also 
manufacture knife switches and engage in electroplating. 


THE BLACK HAWK ELECTRIC COMPANY has been incorporated at 
Davenport, Ia., for the purpose of dealing, besides its present business, in elec- 
trical appliances, repairing automobiles, etc. The capital stock is $10,000. The 
officers of the company are W. A. Fuller, president; James E. Bayles, vice- 
president; John H. Eagel, secretary and treasurer. 


THE MARTIN-REYNOLDS ELECTRIC COMPANY, of Little Rock, Ark., 
has been incorporated with a capital stock of $15,000, of which $4000 has been 
subscribed. The incorporators are Ed. Cornish, Robert E. Wait, M. B. Sanders, 
T. B. Martin, Jr., E. T. Reynolds, C. E. Robinson, Ed. M. Pennington, A. D. 
Reynolds, E. T. McConnell, R. D. Dunlap and D. T. Reynolds. 


THE AKRON INSULATOR & MARBLE COMPANY and the Colonial Sign 
Company, both of Akron, Ohio, have consolidated under the title Colonial Sign 
Company. The plant of the Insulator Company will be removed to that of the 
Colonial Sign Company in South Akron and the new concern will continue 
to manufacture the same line of articles produced heretofore by the separate 
companies. The capital stock has been increased to $50,000. Mr. H. B. Camp 
is president of the new company; G. D. Chapman, vice-president; C. R. Quine, 
secretary; W. H. Motz, treasurer, and J. R. Hemphill, general manager. 





OBITUARY. 


MR. NELSON PERIN.—Mr. Nelson Perin, one of the leading financiers of 
Baltimore, Md., after a long illness, aged fifty-one years, died on May 12. 
He was one of the pioneers of rapid transit in Baltimore, and was the first 
president of the United Railways and Electric Company, which combined all 
the street railways of the city. He retired from the presidency of the company 
three years ago. Mr. Perin also was a promoter of the present system of 
electric lighting. 

GEN. A. HICKENLOOPER.—The death is announced at Cincinnati, Ohio, 
of Gen. Andrew Hickenlooper. He rose from captain to brigadier in the Civil 
War, and was a famous commander of artillery in the Union Army. After the 
war he was civil engineer of Cincinnati, and for the past thirty years president 
of the Cincinnati Gas & Electric Company. He was Lieutenant-Governor of 
Ohio from 1880 to 1882. Gen. Hickenlooper was sixty-seven years old. He 
was long noted for his prominent connection with gas interests in Cincinnati 
and for the virulence of his opposition to electric lighting. 


——_——— —— — a 


PERSONAL. 


MANAGER SCOTT, of the Cutter Company of Philadelphia, has returned 
from a short trip to Europe. 


MR. H. A. RHODES, chief engineer of the Colorado Telephone Company, 
has gone from Denver to St. Louis on a combined business and pleasure trip. 


DR. S. S. WHEELER, president of the Crocker-Wheeler Company, of Am- 
pere, N. J., has just returned to New York from a brief trip to Europe. 


MR. ERNEST F. LARNED, of Boston, formerly with Stone & Webster, 
has arrived in Tacoma, Wash., on a tour of inspection of engineering propo- 
sitions in the Far West. 


MR. JOSEPH H. THOMPSON, JR., has opened an office at 11 Broadway, 
New York City, for the purchase, sale or exchange of new and second-hand 
electrical and steam machinery. 


MR. D. MAZENET, managing director of the Mexican General Electric 
Company, which represents the interests of the General Electric Company, will 
pay a visit to the United States headquarters early next week. 


MR. AUGUSTA WITZIG, of the Societe 1’Eclairage Electrique de Paris is 
now on this side. The French concern is represented in the United States by 
the Goudey-McLean Company, 120 Liberty Street, New York. 


MR. J. H. HALLBERG has opened an office at 45 Broadway, New York 
City, as consulting expert in electrical distribution and illumination, a branch 
of work for which his training and experience qualify him admirably. 


MR. JAMES H. McGRAW, president of the McGraw Publishing Company, 
has been elected a delegate for New Jersey to the Republican National Conven- 
tion which will meet in Chicago in June to choose a presidential candidate. 


MR. J. C. McQUISTON, formerly secretary of the Publishing Department of 
the Westinghouse companies, has been made its superintendent and responsible 
head. He will be charged with matters of advertising, preparation of technical 
articles, etc. 

MR. J. C. BOYNTON, toll traffic manager of the Colorado Telephone Com- 
pany at Denver, has resigned his position with that company and gone to New- 
castle, Pa., where he will probably continue his work in connection with tele- 
phone traffic problems. 


MR. LOUIS F. PHILO, who for the past six years has been connected with 
the Wesco Supply Company, in the capacity of manager of the supply depart- 
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ment, has become assistant manager of sales with the Ewing-Merkle Electric 
Company of St. Louis. 


MR. J. G. WHITE, president of the electrical engineering and contracting 
firm of J. G. White & Company, Inc., New York, will sail for Europe May 24 
on the North German Lloyd liner Kaiser Wilhelm der Grosse. He expects to 
be absent about three months. 


MR. FRED A. GEIER, secretary and treasurer of the Cincinnati Milling 
Machine Company, who has been abroad some time, has just returned home 
from Europe, having greatly enjoyed the change and seen a good deal of in- 
dustrial conditions on the other side. 


MR. W. OWEN THOMAS, electrical engineer of the Michigan Lake Superior 
Power Company at Sault Ste Marie, Mich., has severed his connection with that 
large undertaking to become assistant to the mechanical engineer of the 
Chicago & Northwestern Railway Company, at Chicago. 


MR. CHARLES H. HASWELL, known to all engineers the world over, cele- 
brates his ninety-fifth birthday Sunday, May 22, and his friends in this city 
where he was born in 1809 are giving him a dinner at the Engineers’ Club 
on Monday next. The veteran will enjoy a story and a cigar with the liveliest 
of them. 


MR. JAS. R. CRAVATH recently addressed the Armour Institute of Tech- 
nology branch of the A. I. E. E. on the subject of “Illumination,” taking up 
first the general subject of how to secure the best results for a given expendi- 
ture of money for electric light, and following with some specific examples 
and practical suggestions. 


ARTHUR FRANTZEN & COMPANY.—The electrical engineering and con- 
tracting firm of Arthur Frantzen & Company, Chicago and Baltimore, has 
entered the Mexican field. Branch offices have been opened in the Mexican 
capital under the management of Mr. A. B. Boynton. Mr. A. W. Maulsly 
will be assistant manager. 


MR. H. M. DIEFFENBACH, who recently resigned as general manager of 
the Mexican end of the American Smelting & Refining Company, has beeen 
appointed general manager of the Compania de Minelales y Metales of Mexico 
City. This concern controls the Penobles Mining Company, which will be in 
the market for a big lot of electrical equipment very shortly. 


MESSRS. J. CICERON CASTILLO and F. Mendoza Alvirez have recently 
established themselves in Morelia, State of Michoacan, Mexico, under the 
firm name of Castillo y Compania. They will inaugurate a department to be 
devoted to the installation of hydro-electric machinery, etc., for operating 
mines, etc., and have already obtained some fair-sized contracts. 


MR. HERMANN RUETE, until recently associated with the export com- 
mission house of G. Amsinck & Company, Hanover Square, New York, is about 
to leave for Germany, where he will enter his father’s firm, Ruete & Schutte, of 
Hamburg, which is one of the largest commission houses in that part of the 
world. A new department is to be created for the purpose of handling Amer- 
ican electrical equipment, supplies, etc. Mr. Ruete’s address is 128 Water 
Street, New York. 


MR. CHARLES J. GLIDDEN, the chairman of the Boston touring committee 
of the American Automobile Association, who at present is abroad, will return 
in June and take up the active work of organizing the New England Division. 
Mr. Glidden will start his grand tour of the world by going from New York 
to St. Louis with the run from there to San Francisco. Before leaving New 
York, Mr. Glidden stated that he expected to bring Mr. Edge of Gordon-Ben- 
nett fame back with him to drive a Napier in the tour. 


MR. H. WARD LEONARD, president of the company bearing his name, 
has resumed work, and we are very glad to state that he is entirely restored to 
health. He had to go into hospital on account of his eyes. He had considerable 
trouble with an attack of iritis, due to the results caused by arcing, and conse- 
quent upon tests he made in connection with making and breaking the circuit 
of several large motor starters built under his supervision at the Bronxville 
works. He is quite cured of this trouble and his eyes are in good condition. 


MR. HERBERT LAWS WEBB has an interesting article in the London 
Daily Mail on the manner in which the telephone as a necessity in New York 
becomes a luxury in London. “British bankers will not use the telephone serv- 
ice. In America bankers are wholesale users of the telephone. In London 
there is not a hotel having telephone service in all the rooms. In New York 
the hotel which does not have the city telephone service in every room is the 
exception. The Metropolitan police refuse to use the telephone. The New 
York police have an elaborate system of their own and connection with the 
general system at every station. In New York for years past the police have 
managed all large processions by telephone. In London the police and the mil- 
itary manage processions by flag signalling! The broad difference between the 
American and the British public, and their respective authorities, is that the 
former welcome all devices aiming at saving time and increasing efficiency, 
while the latter resist them to the last ditch.” 





EDUCATIONAL. 


HARVARD AND “TECH.”—Advices from Boston of May 14 say: “Negotia- 
tions between the Institute of Technology and Harvard University looking 
toward their union have been formally opened by the Institute. It was an- 
nounced to-day at the office of President Pritchett that a resolution of the cor- 
poration of the Institute had been formally transmitted to the corporation of 
Harvard. This resolution is as follows: ‘‘Voted, that the executive committee be 
required to ascertain whether any arrangement can be made with Harvard Uni- 
versity for a combination of effort in technical education such as will sub- 
stantially preserve the organization control, traditions and name of the Mas- 


sachusetts Institute of Technology.” 
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May 21, 1904. 


Trade Hotes. 


THE HAZARD MFG. COMPANY, of Wilkes Barre, Pa., has opened its own 
office and warehouse at 71 and 73 West Adams Street, Chicago, III. 





MR. W. S. BROWN, New York representative of the Chase-Shawmut Com- 
pany, Boston, has moved his offices to the Bancroft Building, 3 West Twenty- 
ninth street. 


THE PERKINS MACHINE COMPANY, maker of power presses, has re- 
moved its main office from South Boston to its Warren plant at Warren, Mass. 
The company is receiving large orders for its machine from its German agents, 
Messrs. Schuchardt & Schutte, of Berlin. 


THE F. BISSELL COMPANY, of Toledo, Ohio, has issued Bulletin No. 31 
devoted to tape, solder, screws, insulating materials and carbon brushes. This 
bulletin becomes part of its new illustrated catalogue, and will be sent on re- 
quest to any user of electrical goods. 


GARTON-DANIELS COMPANY, Keokuk, Ia., has issued No. 40 catalogue, 
which embraces all details as to its full line of lightning arresters. This cata- 
logue has already run in to more than one edition. It deserves the general cir- 
culation and demand it is enjoying. Businesss in these arresters for the first 
three months of 1904 shows a large increase over any previous period and the 
demand continues progressively. 


H. T. PAISTE COMPANY, Philadelphia, Pa., is pushing its new P. K. 
“Pushin” attachment plug, and calls attention to its new principle of inserting 
without any backward or forward twisting of the cord. The inquiries and 
orders for it have already been most gratifying, beyond anything that was 
expected. This device is described and illustrated on page 1004 of this issue. 


SELF-SOLDERING HEAT COILS.—Mr. Frank B. Cook, 240 W. Lake 
Street, Chicago, has an exclusive license to manufacture and sell all self- 
soldering heat-coils and other circuit protecting devices and apparatus covered 
by patents and applications for patents, as well as any devices of that kind, 
which may hereafter be invented by Charles A. Rolfe, or owned and controlled 
by the Rolfe Electric Company. All other licenses have been withdrawn. 


HOLTZER-CABOT ELECTRIC COMPANY, Brookline, Mass., has just is- 
sued a new bulletin on motor generators, No. 302. It is somewhat larger and 
more comprehensive than the old bulletin, and covers its subject and its field 
most completely. An appendix of several pages has been added, which treats 
of the various forms of the telephone machinery of this class, showing the 
latest apparatus in this line. In fact, it is a most interesting catalogue and 
should be in great demand. 


JAMES LEFFEL & COMPANY, Springfield, Ohio, have just issued a cata- 
logue of 40 pages devoted to their steam engines, boilers and turbine water 
wheels. The engines and boilers are illustrated in full detail and descriptions 
are given of both classes of apparatus. Dimensions, sizes, etc., are also fur- 
nished, and from this catalogue the intending purchaser can obtain an excellent 
idea as to the best manner of satisfying his wants. The catalogue also illus- 
trates the well known turbines made by this firm and the Leffel portable vertical 
engines, as well as Leffel upright engines and submerged tube boilers.. 


SIDE CUTTING PLIERS.—Mathias Klein & Sons, 87 and 89 West Van 
Buren Street, Chicago, are now making side cutting pliers in 6, 7 and 8 inch 
sizes, the 6-inch being a recent addition made to the line by general request. 
They make also a full line of climbers, splicing clamps, pliers, wire grips, 
pulley blocks, etc., and carry a general assortment of linemen’s and construc- 
tion men’s requisites in such particulars. They also distribute “fa good rule” 
which they will be pleased to send gratis to interested people. 


ADAMS-BAGNALL ELECTRIC COMPANY, of Cleveland, Ohio, in its 
recent bulletins gives a number of illustrations and a variety of details as to its 
well-known arc lamps, for all classes of service. These lamps have been on the 
market for a number of years, and are standard features of the art. The com- 
pany has paid special attention lately to the alternating current series type of 
Jamp, with all the necessary parts and accessories, and its literature on the 
subject shows both the apparatus and the manner of connecting up the circuits, 


with particular attention to the regulator for the alternating constant current. . 


POP CONCERT AT THE ELECTRIC LIGHT CONVENTION.—A pop 
concert will be held at Symphony Hall, Boston, on the evening of May 2s, 
during the convention of the National Electric Light Association. Mr. Geo. 
C. Ewing, Nernst Lamp Company, sor Atlantic Ave., Boston, informs us that 
delegates may obtain free tickets by addressing him by mail or applying to him 
personally on their arrival at Boston. There will be approximately 600 seats 
at tables of 4 or 5 each, and it is proposed to make the evening a very enjoy- 
able one for the delegates. 


NEW BOILER FEED SYSTEM.—Frank E. Keyes, manager of the Refined 
Wood Company, of 20 Broad St., New York, has devised and patented an im- 
proved and very effective boiler feed system by which the water is purified, 
then put into the boiler under any pressure at a boiling point, without the use 
of pumps, injectors or inspirators, namely by gravity. It is claimed that the 
simplicity and the low cost of installation will appeal to all steam users. As 
the water is purified before going into the boiler, it is possible to run the 
boiler much longer without cleaning. A steady supply of clean hot water is 
insured, giving the greatest efficiency with the least amount of fuel. 


KEYSTONE ELECTRIC: COMPANY, Erie, Pa., has issued a handsome 
quarto catalogue devoted to its generators, motors, switchboards, panel 
boards, etc. It is a pamphlet of 40 pages, and is profusely illustrated, showing 
complete and im detail a large variety of excellent apparatus in these lines of 
Production. A valuable part of the catalogue is that which gives detailed dia- 
Srams and dimensions of the machinery. We note a new type of brush 
holder, and the switchboards are also admirable types of that class of work. A 
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section is devoted to the application of Keystone motors to machine tools, venti- 
lating fans, etc., exemplifying a wide range of use for their power apparatus. 


SLOTTING MACHINES.—The Newton Machine Tool Works, Philadelphia, 
Pa., in a recent catalogue, illustrate and describe a very complete line of 
slotting machines particularly adapted for use on electrical machinery and large 
engine work. These machines are made to be belt driven or motor driven, and 
range from 6 in. to 18 in. stroke. Each illustration is accompanied by dimension 
tables. Other machines illustrated are a 4o-in. gear cutting machine; an armor 
plate slotting machine; milling machine; cold saw cutting-off machines, etc. 
The illustrations are very clear and the machines have a very massive and 
substantial appearance. 


THE STUART-HOWLAND COMPANY, Boston, Mass., reports a decided 
improvement in business with the opening of spring. It has recently secured 
several large orders, three of which are for shipment abroad. These, in addi- 
tion to the ordinary business will keep its force very busy for some time to come. 
This company is located in the very heart of Boston, within one hundred feet 
of Summer Street and within four minutes’ walk of the new terminal station. 
Its offices and warerooms are large, light, airy and especially convenient for 
handling goods at a minimum cost. It carries one of the largest and most 
complete lines of electrical goods to be found in the United States. The 
push, energy and up-to-date methods of this concern are too well known to the 
trade to require further comment. 


CARBORUNDUM IN BUTTON MAKING.—Hitherto pearl buttons have 
been cut and drilled with steeled tools. An inventor named Louis W. Holub 
has devised a means of grinding them out of the raw mother-of-pearl by means 
of carborundum. The firm of Holub-Dusha Co., 1801-3 First Ave., New York, is 
now doing this. A little girl sits in front of the machine, feeding it, and just as 
fast as her little fingers can go the machine finishes the work, whether the but- 
ton is % inch or three inches in diameter, whether the surface is to be straight, 
concave, convex, or the form of the button be that of round, oval, square, 
hexagon, triangular, or of any other form. The machine consists of a flat, slow- 
ly revolving, round, horizontal turn-table of about two feet in diameter. Near to 
its outer periphery is mounted a plurality of vertical button chucks, revolving 
rapidly around their own axes while slowly moving the turn-table. These chucks 
describe a circle of about 22 inches in diameter. Into this circle is mounted, 
eccentrically in relation to the chucks, a horizontally revolving carborundum 
wheel mounted ona vertical shaft. The diameter of the wheel is about 20 
inches. As the carborundum wheel is 2 inches smaller in diameter than the 
circle described by the chucks, it cones in contact with but few of the buttons 
at a time, and thus leaves the rest of the chucks free for manipulation, such as 
placing the, button therein, gripping it, taking out the finished product, and free- 
ing it of dust, etc. When this so-called ‘merry-go-round’ is in motion the 
carborundum wheel makes 5000 revolutions per minute, the chucks about 600, 
and the turn-table about 15 revolutions. When the chucks arrive before the little 
girl they are open and do not revolve around their own axes, but move with the 
turn-table. A button blank is placed therein. The chuck automatically grips it, 
begins to revolve with it, and brings it in contact with the lower side of the 
carborundum wheel. Terrific grinding takes place and in less than a second the 
top of the button is ground. When it has passed the grinding wheel the chuck 
ceases to revolve, it opens automatically, and the button is now under a suc- 
tion tube that lifts it out of the chuck, taking with it every particle of dust, 
and the now clean and open chuck is once more before the little girl to receive 
a new blank to be ground. If the button should be convex or half round, then 
the lower or outer end of the carborundum wheel is dressed concave with a 
diamond. The wheel being intensely hard, it holds its shape for days, and 
it is re-dressed at a trifling cost. 

ZINC.—In a very neat and illustrated pamphlet, recently issued by the Lan- 
yon Zinc Company, “Two Stories of Zinc’ are told, the first being the story 
of spelter. The various steps in the reduction of zinc from the ores are clearly 
described and a sketch is given of a day’s work in a zinc smelter plant. The ore 
is first crushed and then treated in the calcining kilns where it is desulphurized, 
the zinc sulphide being changed into oxide and the sulphur passing off as sul- 
phur dioxide. The temperature in these kilns is in the average 1700 degrees 
F., but is gradually increased as the period of calcination progresses. The 
zinc oxide is then mixed with finely ground coal and fairly coarse coke or coal 
in order to be reduced in the distillation furnace. In this step of the process 
zine is treated in quite a different way from other metals. Zinc ore cannot 
be melted nor can any zinc be extracted by the usual methods of treating ores. 
Gold, for example, is placed in the furnace in company with the metals known 
as fluxes, which collect in the bottom of the furnace and late in the process are 
drawn off in the form of bullion containing the gold which is afterward re- 
fined and the metals separated. Zinc, when placed in contact with intense heat, 
is transformed into a vapor, and then recovered in condensers. This is done 
in the distillation furnace. The presence of any fluxing material in the smelting 
of zinc would be a positive detriment. On account of this method of distilla- 
tion the losses of zinc during the treatment are high compared with other metals 
and average from 1o to 30 per cent. of the metallic contents of the ore. The 
Story of Sheet Zinc is next told in the pamphlet. The operation is one requir- 
ing skilled help and constant watching. The choicest of spelter is used. It 
is first melted in a huge pot and then poured into moulds and billets are cast. 
The billets are annealed and treated in the first or “roughing”’ rolls. They are 
then again annealed and treated in the finishing rolls. The last operation is 
the most delicate one of the process. The applications of sheet zinc have 
rapidly increased during the last 30 years. Among the more common uses of 
sheet zinc are the manufacture of metallic ceilings, stove boards, linings of re- 
frigerators, and it is largely used im the zinc process for the extracting of gold 
from its ores. The use of small galvanic cells takes quite a large tonnage of this 
metal in the course of a year, since it has been demonstrated that batteries and 
rods made from sheet zinc are of a more satisfactory character than those which 
are cast. In recent years, the manufacture of nickel, copper and brass plated 
sheet zincs has grown rapidly, and they have entered into formidable compe- 
tition with sheet brass and sheet copper. 
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UNITED STATES PATENTS ISSUED MAY 10, 1904. 
{Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 
759,237. CIRCUIT CHANGER; Charles C. Cadded, Cleveland, Ohio. App. 

fled June 15, 1903. a metal, spring contacts are actuated by a spreader 
carried by a lever and which moves in the space between the contacts. 

759,276. INSULATOR FOR TELEGRAPH WIRES; Clayton Hobert, Phila- 
delphia, Pa. App. filed April 10, 1903. A knob having grooves in the top 
arranged at various angles and a second knob or cover screwing down 
upon the first to hold a wire in one of the grooves. 

759,280. TELEPHONE ATTACHMENT; Stephen C. Houghton, San Fan- 
cisco, Cal., and Frank M. Potter, Jr., Syracuse, N. Y. App. filed Dec. 30, 
1903. (See page 987.) 

759,281. SIGNALING; Gustav A. Huber, Mounthope, N. Y. App. filed Jan. 
9, 1904. General improvements in a magneto generator and selector. 

759,286. ELECTRICITY METER; Martin Kallman, Berlin, Germany. App. 
filed Sept. 28, 1901. An armature deflected by the current has a to-and- 
fro motion which rotates a wheel in one direction giving it sufficient mo- 
mentum at each impulse to keep the motion continuous between impulses. 

759,316, TELEPHONE-RECEIVER; Walter C. Runge, London, Eng. App. 
filed Dec. 6, 1902. (See page 987.) 

759,327. RAILWAY SWITCHING AND SIGNALING APPARATUS; John 
0 Taylor, Buffalo, N. Y. App. filed Oct. 25, 1901. Devices for preventing 
crosses on the wires of the system. 

759,346. RAILWAY BLOCK SIGNAL SYSTEM; Winthrop M. Chapman, 
Newton, Mass. App. filed May 12, 1902. Various details of construction. 





759,358.—Magnetic Separating Apparatus. 


759,352. METER FOR MEASURING ELECTRICAL ENERGY; Louis P. 
Decombe, Paris, France. App. filed Nov. 26, 1901. The fine wire spool 
forms part of a system arranged in such a manner that the number of as- 
cillations of a spool on a suitable axis is proportional to the energy con- 
sumed in the distribution. 

759,358. MAGNETIC SEPARATING APPARATUS; Thomas A. Edison, 

lewellyn Park, N. J. App. filed June 21, 1900. The separator consists 

essentially of an electro-magnet having extended tapering poles, one of 
which slightly overlaps the other to form a narrow gap tween them 
whereby the magnetic particles will be attracted by the lines of force 
towards one of the poles and caused to fall into a compartment separate 
from that which receives the non-magnetic particles. 

7591385. COMBINED SWITCH-SOCKET AND RESTORING-ANNUNCI- 
ATOR; Anton M. Knudson, Chicago, Ill. App. filed Oct. 13, 1900. (See 
page 987.) 

759,385. RAILWAY SWITCH AND OPERATING MEANS THEREFOR; 
Lucius A. Lindsay, Strubbe McConnell and Clifford C. Hudson, Atlanta, 
Ga. App. filed Nov. 23, 1903. A circuit closing device actuated from the 
platform to energize magnets in the road bed for moving the switch tongue. 

759144 GROUND WIRE ATTACHMENT; Wilbert J. Bishop, Buffalo, N. 

. App. filed Sept. 4, 1902. A strap to embrace a pipe and carrying a 
roughened plate which bites into the pipe to make good contact. 

759,426. ELECTRIC SOLDERING IRON; Sydney Evershed, London, Eng. 
App. filed Dec. 8, 1903. Details. 

759,428. TELEPHONE-TRANSMITTER HOOD; Robert D. Fannon, Chicago, 
Ill.° App. filed Oct. 29, 1901. (See page 987.) 

759.431. ELECTRIC ACCUMULATOR; Ricardo Fortun and Eduardo Sem- 
prun, Madrid, Spain. App. filed Sept. 30, 1901. (See page 986.) 

759.433. TROLLEY; Elmer E. Gillingham and Delancy E. Huntley, Wellston, 
Ohio. App. filed April 27, 1903. Two wheels mounted on a two-part 
frame, the members of which are hinged together, permitting the wheels 
to assume different vertical planes. 

759.441. TELEPHONE TRANSMITTER; Alfred W. Hill, West Hoboken, 
N. J. App. filed Oct. 9, 1902. (See page 987.) 

759.453. ELECTRIC RAILWAY; Timothy Mahoney, San Francisco, Cal. App. 
filed July 1, 1903. The two ends of the third rail are directly connected to 
the dynamo and means are provided for shunting the current from the rail 
through the car and back to the rail again. 

759,464. ALARM SYSTEM; Felix McGloin, New York, N. Y. App. filed 
Dec 31, 1902. Improvements in non-interfering mechanism for alarm cir- 
cults. 


759.492. TELEPHONE EXCHANGE; Clarence A. Anderson, Salina, Kan. 


App. filed Dec. 5, 1901. (See page 987.) 

759,506. MEANS FOR AND METHOD OF SECURING LEAD-IN WIRES 
IN ELECTRIC LAMPS; John C. Entriken and Wm. S. Everett, Malvern, 
Pa. App. filed Jan. 21, 1904. That portion of the leading-in wires em- 
bedded in the glass is of platinum, as usual, but the remainder of the 
leading-in wire is of another and cheaper metal. 
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759,511. LIGHTING SYSTEM FOR LOCOMOTIVES; Ethelbert T. Ford, 
St. Louis, Mo. App. filed Dec. 21, 1903. A system of circuits and appa- 
ratus for operating the headlight and incandescent lights in the cab trom 
the same dynamo and means whereby either circuit can be used alone. 

759,543. ELECTRIC RAILWAY SIGNAL; Elwood W. McGuire, Richmond, 
Ind. App. filed Aug. 15, 1902. Details. 

759,550. SECONDARY-BATTERY ELECTRODE; Charles J. Reed, Philadel- 
phia, Pa. App. filed Jan. 16, 1901. (See page 986.) 

759,586. ELECTRIC SWITCH; Henry C. Baer, New York, N. Y. App. filed 
Nov. 9, 1903. Details of a fixture switch. 

759,600. ELECTRICAL SWITCH; Fay L. Faurote, Ann Arbor, Mich. App. 
filed March 14, 1903. A switch having a “combination” attachment which 
must first be properly set before the circuits can be closed. 

759,615. BURGLAR ALARM; Arthur J. Kercher, Minneapolis, Minn. App. 
filed Oct. 9, 1903. An electro-static circuit closer which normally holds 
the circuit in an open condition by the attraction between two sets of 
electrically opposite plates. 

759,632. SWITCH FOR INCANDESCENT LAMP SOCKETS; John D. 
Raymond, Chicago, Ill. App. filed Feb. 1, 1904. Details. 

759,641. SIGNALING APPARATUS FOR TELEPHONE-SWITCHBOARDS; 

dwin H. Smythe, Freeport, Ill. App. filed Jan. 26, 1903. (See page 987.) 

7591650. MANUFACTURE OF SMALL INCANDESCENT LAMPS; Allen 

. Whipple, Chicago, Ill. App. filed Dec. 5, 1903. (See page 988.) 

759,652. RAILWAY SIGNAL; John W. Anderson, Jr., Woodiaad, Ill. App. 
filed Feb. 20, 1903. Details. 

759,697. TELEPHONIC APPARATUS; Alfred Graham, London, Eng. App. 
led Feb. 4, 1903. (See page 987.) 

759,701. FACSIMILE TELEGRAPH APPARATUS; Ernst Karl Gruhn, Dres- 
den, Germany. App. filed Nov. 21, 1902. An arrangement for preventing 
erroneous variations of the resistance, comprising a peculiar arrangement 
of a curved contact piece, bearing upon the resistance and having a certain 
relation to the motion of the controlling tulcrumed lever. 

759,722. ELECTRIC HEATER OR RHEOSTAT; Max C. Krusger, Chicago, 
Ill. App. filed Oct. 6, 1902. A series of resistance plates geoy: upon 
each other and with insulating material between them, all being clamped 
together. 

759,740. BATTERY; Jay Noble and Edward L. Anderson, St. Louis, Mo. App. 
filed June 1, 1903. (See page 986.) 

759:741- ELECTRIC BLOCK-SIGNALING AND TELEPHONING SYSTEM 
OR RAILWAYS; Charles Goodman Otwell, and Ira Howard Melvin, 
Laurel, Del. App. filed Feb. 11,1904. (See page 987.) 

759,762. SIGNALING APPARATUS FOR TELEPHONE-SWITCHBOARDS; 
Edwin H. Smythe, Freeport, Ill. App. filed Sept. 14, 1903. (See page 987.) 

759,767. RAIL SUPPORT; Louis Steinberger, New York, N. Y. App. filed 
Jan. 7, 1904. The rail chair is constructed to rock on its support to permit 
the rail to conform to pressures applied to it. 

759721. SIGNAL APPARATUS FOR TELEPHONE-SWITCHBOARDS; 

eWitt C. Tanner, Chicago, Ill. App. filed March 27, 1902. (See page 987.) 

759,787. CABLE HANGER; Frank E. Wey, Wheeling, W. Va. App. filed May 
16, 1903. A special kind of strap. 

759,796. LIGHTNING ARRESTER; John C. Barclay, New York, N. Y. App. 
filed Sept. 9, 1903. A lightning arrester of special construction is com- 
bined with an inclosed fuse. 

759,797- RHEOSTAT; John C. Barclay, New York, N. Y. App. filed Nov. 18, 
1903. A telegraph rheostat comprising a variable resistance for insertion 
in an artificial line and a separate terminal connected to an intermediate 
point in such resistance and adapted for connection to a main line to com- 
pensate for battery resistance. 

759,798. ELECTROLYTIC APPARATUS; Henry Spencer Blackmore, Mount 
Vernon, N. Y. App. filed July 22, 1903. (See page 986.) 

759,799. ELECTROLYTIC APPARATUS; Henry Spencer Blackmore, Mount 
Vernon, N. Y. App. filed July 22, 1903. (See page 986.) 

759,814. DOOR-LOCK-ACTUATED CIRCUIT BREAKER; Grayson G. Knapp, 
Auburn, N. Y. App. filed Feb. 13, 1903. Details. 
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759,506.—Means for and Method of Securing 759,835.—Coherer. 


Lead-in Wires in Electric Lamps. 

759,825. WIRELESS TELEGRAPH APPARATUS; Joseph Murgas, Wilkes- 
barre, Pa. App. filed Oct. 2, 1903. In this system the message depends 
upon the character of the impulses, as the frequency, intensity, etc., rather 
than their time relation. es 

759,826. METHOD OF COMMUNICATING INTELLIGENCE BY WIRE- 
LESS TELEGRAPHY; Joseph Murgas, Wilkesbarre, Pa. App. filed Feb. 
24, 1904. A modification of the preceding invention. 

759,835. COHERER; Austin H. Stewart, Nashville, Tenn. App. filed Oct. 
20, 1903. The agitator is within the tube and is actuated by a rod passing 
to the outside. 

759,836. GENERATOR FOR TELEPHONE-CALLS; Ernest Hugo Strauss, 
Chicago, Ill. App. filed Nov. 17, 1902. (See page 987.) 
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POSITIONS WANTED. 


The rate for “Position Wanted” adver- 
tisements of forty words or less is one dol- 
lar an insertion; additional words two cents 
each, payable in advance. Remittance and 
copy should reach this office not later than 
Tuesday morning for the next succeeding 
issue. 


P OSITION WANTED.—As superintend- 
ent electric light or power plant; 20 
years of practical experience as engineer 
and electrician; good technical knowledge; 
will come on trial; 37 years of age and 
married; can furnish best of references 
from former and present employers. Ad- 
dress No. 1489, care Electrical World and 
Engineer, New York. 


OSITION WANTED.—By young man 
(28) in central station or testing de- 
partment; have held position of first shift 
engineer in station of 1100 horse-power 
alternating; academy education. Address 
No. 1482, care Electrical World and Engi- 
neer, New York. 


OSITION WANTED.—By electrical en- 
; Tr in electro-metallurgical or chem- 
ical plant; graduate, noted technical school; 
experienced in engineering and chemical 
work; has had charge of Sesion, construc- 
tion and operation of large electrical in- 
stallation for industrial plant; best of ref- 
erences furnished. Address No. 1487, care 
Electrical World and Engineer, New York. 


POSITION WANTED.—As treasurer and 
‘ general manager of an electric. light- 
ing and powér company; 12 years’ experi- 
ence in gas and electric business; on ac- 
gount of consolidation am not satisfied with 
my present position; A-1 references as to 
character and ability. Address No. 1479, 
eare Electrical World and Engineer, New 


York. 


P OSITION WANTED.-—<As _superintend- 

ent;..seven years’ experience in. light 
and power business; am accustomed to han- 
dling men, estimating and looking after 
the working end of the businéss in gen- 
eral; A-1 references. Address No. 1478, 
care Electrical World and Engineer, New 
York. } 


OSITION WANTED.—By young man, 

graduate Correspondence Course in Eleé- 
trical Engineering and Mechanical Draw- 
ing—94.5 per ‘cent.; good mechanic; very 
anxious to learn practical work with con- 
struction company; shop or draughting 
rqgom; work cheap for start. Address No. 
1486, care Electri¢al World and Engineer, 
New York. 
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ALTERNATORS-60 CYCLES 


Lt. 
300 
500 
600 
900 
1200 
1500 
1500 
1500 
1500 


Westinghouse, 15-K.W. 
Wood, 25-K.W. 

West., 30-K.W. 

West., 45-K.W., 2 phase. 
West., 60-K.W. 
Warten-Medberry, 75-K.W. 
Stan., inductor, 75-K.W., 2 ph. 
West., 75-K.W. 

West., 75-K.W., 2 ph., 2200 
v., d. c. to 14x14 Gates 4-valve 
aut. engine. 

Wood, 75-K.W. 

Gen. Elec., 120-K.W., 3 ph. 
Gen. Elec., 360-K.W., 3 ph. 


ee ee 


1500 
2400 
7200 


ALTERNATORS— 125-133 
CYCLES 


Wood, 33-K.W. 

West., 374%4-K.W. 

Wood, 37%-K.W. 
Warren-Medberry, 45-K.W. 
Wood, 50-K.W. 

Gen. Elec., 60-K.W. 
Stanley, inductor 
K.W. 
Gen. 
A 120, 
Gen. 
oe 
Stanley 
K.W 


Lt. 
650 
750 
759 
900 
1000 
1200 
1500 type, 
120-K.W., 


120-K.W., 


75° 


2460 Elec., type 


2400 Elec., type 


3000 inductor type, 150- 
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WANTED 


WOU, who are troubled with sparking and cutting of commutators, to use 


The only article that will PRE- 
COWMUTATR EIMPOUND 


VENT SPARKING. Will keep the 
commutator in good conditon and 

1 high the come 
mutator you have soloug sought. K. McLENNAN & CO. 


PREVENT CUTTING. 
For Sale by all Supply Houses. Sole Manufacturers (3) 


ABSOLUTELY WILL NOT 
GUM THE BRUSHES. . 
SAMPLE STICK SENT FREE Room 411,130 Dearborn st, CHICACO, ILL. 


FOR POLISHING 
ALL_KINDS_OF METALS, 


ICAL DRAWING AND DESIGN 


Regers’ Drawing and Design gives a thor- 
ough and comprehensive self-instruction course 
in the principles and practice of Drawing and 
Designing required in the shops and drafting 
rooms of the engineering, electrical, machinery 
and kindred trades. ~ 

506 pages, 610 illustrations. : 
on superfine paper and handsomely und in 
black vellum cloth, with full Pr edges. The 
money paid will be refunded if the book 4s 
not found to be satisfactory. 


pages 
anda 
complete 
list of 
contents 
sent 
postfree 
upon 
request 


Smarty printed 
oO 


Postpaid 


THEO. AUDEL & CO., Educational Book Publishers, 63 Fifth Ave., New York 


Pp OSITION WANTED.—As superintend- 
ent on construction or operation of 
electric light or railway plant; seventeen 
years’ experience along this line; good 
references; capable to handle plant of any 
size; want position where hustle and abil- 
ity will be appreciated; married; abso- 
lutely reliable. Address No. 1477, care 
Electrical World and -Eneineer.-New York. 


P OSITION WANTED.—By a young man 

who understands dynamo tending, elec- 
tric lighting, railways, telephony and wir- 
ing and can do all kinds, of repairing. 
Address X. Y. Zee, Box 44, Baybrook, N. Y. 


POSITION WANTED.—By skilled work- 
man, expert in winding armatures, 
and repairing generator fields, commuta- 
tors,. etc.; electric road preferred; mar- 
ried; best of references. Address No. 1488, 
care Electrical World and Engineer, New 
York. 
POSITION WANTED.—As Superintend- 
* ent of Construction, Electric Light, 
Street Railway, or Power Plant, overhead 
or underground, any voltage; 15 years’ 
experience; now employed, but desires a 
change. Address 1484, Electrical World 
and Engineer, New York. 


OR SALE 


~~ REGORY 
GFiecrae: 


Send for our Monthly Bargain Sheet showing complete list of 
apparatus with NET PRICES. All machines fully guaranteed. 


Lt 

150 
150 
150 
160 
165 
210 
210 
210 
225 
260 
300 


Westinghouse, Multipolar, 35- 
K.W., engine type, direct con- 
nected to roxio enclosed self- 
oiling Buffalo Forge engine, 
class A, upright. 
Commercial, Multipolar. 
Card, Multipolar. 
Crocker-Wheeler, Multipolar. 
Wagner, Multipolar, comp., 
50-K.W. 

60-K.W. 


Edison, 


Eddy, Multipolar. 

Western Elec., Multipolar. 
General Electric, Multipolar. 
Triumph, Multipolar. 

Am. Engine Co., Multipolar. 
Edison. 

Phoenix, Multipolar. 

Eddy, Multipofar. 

Card, Multipolar. 
Commercial, Multipolar. 
Phoenix, Multipolar. 


700 
700 
700 
900 


#000 
1000 


May 14, 1904. 


P OSITION WANTED.—By man of ex- 

perience in incandescent lamp manu- 
facture; being employed as assistant super- 
intendent of lamp factory he is perfectly 
familiar with the work of each department; 
is thoroughly experienced in making, treat- 
ing and caloulations sizes of filaments to 
suit the various lamps and is well posted in 
each of the other operations. Address No. 
1442; care Electrical World and Engineer, 
New York. 


P OSITION WANTED.—One with chance 

of good situation in few years on 
proving ability and acquiring experience, 
a young man, age 22; technical graduate 
e ectrical engineer; 3 years’ experience line 
construction, wiring, small plant installa- 
tion, running and superintending; willing 
to start on small salary and go anywhere. 
Address No. 1490,.care Electrical World 
and Engineer, New York: 


POSITION WANTED.—As superintend- 

ent by a graduate of the International 
Correspondence Schools and a man_famil- 
iar with steam and hydro-electric light and 
power plants; will be at liberty June 1; 
compensation not less than $75 a month, 
depending on locality, but will go any- 
where; am well recommended. Address 
No. 1485, care Electrical World and Engi- 
neer, New York. 


HELP WANTED. 


W ANTED.—Technical man in every 
town; no goods to sell; no expense. 
Professional branch of your occupation. 
Men appointed so far are professors, elec- 
trical and mechanical engineers and literary 
electricians. Address No. 1404, care of 
Electrical World and Engineer, New York. 


W ANTED.—TWO THIRD-CLASS_AS- 
SISTANT ELECTRICAL. DRAFTS- 
MEN, $3.52 per diem. An examination will 
be held at the Navy Yard, New York, N. 
Y., May 24, 1904, to fill the above posi- 
tions. For application and further informa- 
tion address, “COMMANDANT, NAVY 
YARD, NEW YORK, N. Y.” 


WANTED.—Young man to prepare Cat- 
alogs and other advertising literature; 
should be familiar with steam and mechan- 
ical engineering and able to write good 
English; submit sample of composition and 
give experience, references, salary and _ all 
particulars. Address No. 1480, care Elec- 
trical World and Engineer, New York. 





(Continued on page 111.) 
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220 TO 250 VOLTS COM- 


POUND CENERATORS. 
K.W. 
7) Holtzer-Cabot. 

New England, Multipolar. 
I ‘teks 

I Western Elec., Multipolar. 
y Kester. 
I 


4, Eddy. 

Western Electric. 

Keystone, Multipolar. 

Eddy, Multipolar. 

Western Elec., Multipolar. 

Ch. ae ee 

C. & C., Multipolar. 

Eddy, Multipolar. 
Commercial, Multipolar, d. c. 
to 11x12 automatic Chandler- 
Taylor engine. 

Edison. 

Am. Engine Co., Multipolar. 
Western Elec., Multipolar. 

C. & C., Multipolar. 

Gen. Elec., Multipolar. 

neg ok 

Commercial, Multipolar. 
Maine, Multipolar. 

Fuller, Multipolar. 

Eddy, Multipolar. 

Northern, Multipolar. 
Siemens & Halske, Church- 
ward type, Multipolar, direct 
connected to 14x14 Ideal en- 
gine. 

2G 


20 
20 
20 
20 
30 
40 
40 
40 


45 
45 
45 
45 
45 
50 
50 
50 
55 
55 
60 
75 


80 
100 


8000 


Lt. 
35 
45 
45 
50 
50 
50 
60 
80 
80 
80 
80 
100 
1190 
150 


CO0O000080000E0O0024800888488 


West., 400-K.W. 


10 TO 125 VOLT CENERA- 
TORS (COMPOUND.) 


DIRECT CURRENT. 


Hobart, Multipolar. 
Lundell. 

Westinghouse, Multipolar. 
Crocker-Wheeler. 
Northern, Multipolar. 
Westinghouse, Multipolar. 
Hobart, Multipolar. 

Fort. Wayne, Multipolar. 
Crocker-Wheeler. 

Riker, Multipolar. 
Perrett, Multipolar. 

Card, Multipolar. 
Commercial, Multipolar, 
Edison. 


300 
300 
300 
300 
350 
350 
400 
400 
400 
450 
450 
459 
450 
459 
450 
450 
450 
549 
540 
549 
540 
600 
650 
650 


me NN ON Oe RN ON me ee ee eee 


= mG ty 


Perritt, Multipolar. 
Ahlms-Edwards, Multipolar. 
Gen. Electric, Multipolar. 
Western Elec., Multipolar. 
Edison, 20-K.W. 

C. & C., Multipolar. 
Northern, Multipolar. 
Crocker-Wheeler, Multipolar. 
Westinghouse, Multipolar. 
Edison, 25-K.W. 
Commercial, Multipolar. 
Quaker City, Multipolar. 
Triumph, Multipolar. 
Sprague-Lundell, Multipolar. 
Eddy, Multipolar. 

Gen. Electric, Multipolar. 
Western Elec., Multipolar. 
Edison, 30-K.W. 

C. & C., 30-K.W. 
Elwell-Parker, Multipolar. 
Gen. Elec., Multipolar. 
Card, Multipolar. 
Milwaukee, Multipolar. 
Westinghouse, Multipolar. 


1800 
2200 


2500 


Gen. Elec., 6 pole, comp., di- 
rect connected to 12x13 Wes- 
ton automatic engine, 60-K.W. 
Triumph, Multipolar. 

Card, Multipolar. 
Waddel-Entz, 80-K.W., d. c. 
to Armington & Sims 15%4x14 
engine. 

Ft. Wayne, comp., direct con- 
nected to 13x14 Buckeye ver- 
tical engine, 80-K.W. 

Gen. Elec., Multipolar, 6 pole 
shunt, direct connected to 
Ames tandem comp, 11x17x12 
automatic engine. 

Edison, too-K.W. 

Western Electric, Multipolar, 
comp., 6 pole, 100-K.W. 
Western Electric, Multipolar, 
125-K.W., 6 pole. 

Western Electric, Multipolar, 
comp., 150-K.W., direct con- 
nected to 16x18 McEwen en- 
gine. 


125 
150 
200 
200 
250 
300 


Commercial, Multipolar. 
Eddy, Multipolar. 
National, Multipolar. 
Eddy, Multipolar. 
Westinghouse, Multipolar. 
Western Elec., 6 pole. 
Western Elec., Multipolar 


ELECTRIC LOCOMOTIVES. 


Ton. 
I 10 


Morgan-Gardner, type M., 250 v. 
current, double motor 
locomotive, 74-K.W., 42-inch 
gauge, speed 6 to 10 miles per 
hour. 

Morgan-Gardner, type N, 250 v. 
direct current, double mot 
locomotive, 115-K.W.,  40-in. 
gauge, speed 8 miles per hour. 


direct 
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MODERN ELECTRICAL MACHINERY FOR SALE. 


DIRECT CONNECTED UNITS 220 VOLTS DIRECT CURRENT ALTERNATING INDUCTION MOTORS 
50-K.W. 220 V. American Ball. Dynamos or Motors 2 Phase, 60 Cycles, 220 Volts 3 Phase, 60 Cycles 


H. 
H. 
-H. 
-H. 


_ ae at a 60-H.P. Edison. ts i P G2eeral aa > 
30-K.W. 110 V. Westinghouse, Ames 20. aes M. P. ts Hy P. Type C Westinghouse. 2 
en a 2 

1 


so-K. a 110 V. Eddy, Ames engine. 10-H.P. Itzer Cabot. 7S ren Zhe C_ Westinghouse. 


8-K.W. 110 V. Crocker-Wheeler, Case 
engine. 


7 Card. 5-H. P Type. C_ Westinghouse. 
7 i. 
10 VOLTS DIRECT CURRENT ‘= 
2-H. 
I 
I- 


a4: P. Edison. 3° H.P. Westinghouse. 


General Elec. 4-H.P. General Elec., 220 or 110 V. 1%4-H.P. Wagner. 
eel “%4-H.P. General Elec. 4. H.P. General Elec. 


Dynamos or Motors 2 Phase, 440 Volts, 60 Cycles “ZELP. General Elec. 


-H. 
i 
.P. Holtzer Cabot. -H.P. Westinghouse. 7-H.P. Wagner, latest type. 
id 
P. 
. General Electric. 1 ay 


’- 


c.& & 
‘ALP. Crocker-Wheeler. 


5-H.P. Westinghouse. 1-H.P. General Elec. 
o-H. > Westinghouse. Y%-H.P. Emerson. 
y,- . Westinghouse. 5-H.P. General Elec. 


-H. 
-H. 
-H. 


ep 


wow ounoun 


500 VOLTS DIRECT CURRENT 


’ 
I 
15-H.P. General Elec., M. P. 7 
25-H.P. aprague. : 5- 
5-H.P. Spfagu 3- 

2-H.P. General “Elec. I- 


1 BUY, RENT AND INSTALL.—CEORCE BENDER, 137 CENTRE STREET, NEW YORK. 


ARARAARZ 
<< ==== 


P. Westinghouse, 220 volts. 

P. Westinghouse, 110 or 220 V. 
P. General Elec., 110 volts. 

P, Westinghouse, 220 volts. 
4-H.P. General Elec., 220 volts. 
%4-H.P. General Elec., 110 volts. 


C&C -H.P. General Elec. | Phase, 60 Cycles 


. Bullock, M. P. 30-H.P. Westinghouse. { Phase, 125 Cycles 


H.P. 

P. Westinghouse. Large stock of small motors, auto- 
P. Westinghouse. starters, starting boxes, rheostats, 'switch- 
P. Westinghouse. boards, voltmeters, ammeters, etc. 


109 


MR. N. D. BALLANTINE, Supt. 
Telegraph, Kansas City, Mo., says:—“I 
find it an exceptionally good flux and 


will specify ‘Crescent’ when ordering.” 


CRESCENT 


Win) | RESCENT Soldering Sticks 
SA) Cea: “! CRESCENT SOLDERING PASTE 


are made a little better than any other man can make, 
because we ‘‘ want to,’”’ and Know how, and have the facilities and 


experience. : 
ASK YOUR DEALER FOR THEM, or send us 


75c. and we will mail you a sample half dozen. 


7REGORY” 


we LECTRIC ST. © CO. 


THERE CAN BE ONLY ONE “BEST” 


This company has grown from the humblest beginning to its present proportion by 
sticking to the one motto: “Always the Best.” We have always done the “best” repair 
work. Our machines, when overhauled, are always a little better than our competitors 
put out. Even our advertising is considered of the “ best.” Our business has grown 
because one customer recommends us to another as the “best” house in our line, and such 
a reputation cannot be bought nor built up by boastful advertising. It can only be 
obtained by working for it, and doing something a little better than anyone else can do it. 

We make a specialty of second-hand Dynamos and Motors and Repairs and sell 
Dynamos and Motors that are better than the usual run. In fact our machines are prac- 
tically new (except the price) consequently we get the best trade that pay their bills 
promptly and can use large quantities; the best and largest companies in all lines are 
numbered amongst our customers. 

Send for our “ Monthly Bargain Sheet” and note the complete stock we have and the 
low prices named, for we have also solved the problem of furnishing the best and still 
being reasonable in our prices. 
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ELECTRICAL WORLD 


ELECTRICAL REPAIRS 


New and Second Hand Dynamos, Motors and Wattmeters 


We rewind Armatures, Fields and Transformers. 

Refill Commutators or make them new to order. 

Repair Arc Lamps and any piece of machinery or apparatus. 

Install Electric Light and Power Plants complete, or any individual machine. 
Have expert workmen and guarantee all we do. 


Northfuestern: Electric: Co. 


71 W. WASHINCTON ST., CHICACO 
S. H. MARTIN, Pres. M. J. CLARKE, Vice-Pres, J. R. DEANE, Sec’y & Treas. 





























PATENT YOUR INVENTION. 


Among my Clients are 48 Members and 25 Associate Members A. I. E. E. and 
18 Professors of Harvard, Cornell, Rutgers, Purdue, &c. 


FIRST STEP. Mail this page with 






our address in margin, and 





receive 78 recommendations from electrical profes- 





sors and prominent electrica! and technical clients, pro rata estimates, 
sample copies of patents obtained through me, instructions, information 
and address of nearest representative (60 branches). 


EDWARD P. THOMPSON, 


Your Fellow Member A. I. E. E. 
156 5th AVENUE, NEW YORK. 























4 Gan Sell Your Electri- 
cal or Other Business 


(with or without real estate) no matter 
where it is or what it is worth. Send de- 
scription, state price, and learn how. I 
have a special department for buying and 
selling electric light and gas plants. If 
you want to buy, tell me vour require- 
ments. W. M. OSTRANDER, 196 North 
American Building, Philadelphia. 


WINDING MACHINERY 


Efficiency and Results Guaranteed 


AMERICAN INSULATING 
MACHINERY CO. 
940 N. 3d St. PHILADELPHIA, PA. 


MANUFACTURERS: 


We can satisfactorily represent and handle 

















1899; July 12, 
Vol. 37, 1, 2, 3; 
20, Vol. 33; 1, 2, 
| and 2, Vol. 39. 





your account. Correspondence invited. Wel- 
hener-Patrick Company, Manufacturers’ 


Agents, 172 Washington St., Chicago. 


Dynamo a Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


Out sny Railway Field Coils $f Exe 


The ELLIOTT BROS. ELECTRIC CO. 
Cleveland, O. 


Engineer, New York. 





WANTED 


Electrical and mechanical engineer de- 
sires to correspond with electrical engineer- 
ing or central station company with a view 
to partnership; thoroughly experienced in 
the business. Address No. 1473, care Elec- 
trical World and Engineer, New York. 


THE MUNICIPAL COUNCIL OF 


in the streets of Shanghai. 


Sealed tenders indorsed ‘‘Tender for 

















AND ENGINEER. 


FOR SALE. 
yok. REET CONNECTED. 


, y dynamo to atertown 
engine, 110 volts. 
10-K.W. Westinghouse dynamo to Arm- 
ington & Sims engine, 110 volts. 
10-K.W. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 
80-Amp. Edison dynamo to Brother- 
hood engine, 80 volts. 
20-H.P. Elektron 220 volt motor to 
Morse Williams freight elevator. 


BELTED. 

60-amp. Crocker-Wheeler to Herresoff 
engine, 110 volts. 

2000 volt Electro Dynamic are dynamo, 
10 amperes. 

pe Edison dynamo, 110 volts. 

o-amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


JORDAN BROS., 





CENERATORS. 


1—300-K.W. General Electric, 60 cycle, 
engine type, with engine complete. 
1—250-K.W. General Electric, 3 phase, 
60 cycle, Type A. T. B. . 
eo W. General Electric, 3 phase, 
60 cycle, Type A. T. B. 
—7e- KW, Westinghouse, two phase, 
60 cycle. 
1—120-K.W. General 
phase, 60 cycle. 
ae Stanley, two phase, 133 
cycle. ; 
2—150-K.W. Ft. Wayne Wood, single 
phase, 133 cycle. 
1—120-K.W neral 
phase, 125 cycle. i ; 
1—425-K.W. General Electric Railway 
Generator, direct connected to Cor- 


Electric, single 


Electric, single 


liss Engine. 


dated July 29, 


3, 4, 5, Vol. 38; 


Copies must be clean and well pre- 
served; will pay face value. 
No. 1372, care Electrical World and 


Address 


STREET RAILWAY FRANCHISE. 
THE FOREIGN SETTLEMENTS AT 


SHANGHAI, CHINA, hereby invites tenders for a concession for constructing 
and operating about 23 miles of Electric Tramways on the ‘Trolley System” 


. 

Further information may be obtained upon application to Messrs. Fearon, 
Daniel & Co., Agents for the Council, 96 Wall Street, New York City, or by 
addressing Mr. Charles Mayne, Municipal Engineer, Shanghai, China. 
Tramwa 
dressed to J. O. P. Bland, Secretary of the Municipal Council, Shanghai, China. 


should be ad- 


Concession” 








74 Beekman St., 





STATION EQUIPMENT COMPANY, 2°¢ %uveae5" 87 


WANTED. 


One copy each of ELECTRICAL WORLD 

AND ENGINEER, 
1902; July f1, 1903; 
Sept. 12, 1903; 9 and 





May 21, 1904. 






35-amp. Sprague dynamo to Hornby 
Ackroyd oil engine. 
600-Lt. Weston dynamo, 110 volts. 
500-Lt, Edison Dynamo, 110 volts, D.C. 
to Brotherhood engine. 
400-Lt, Excelsior dynamo, 110 volts. 
45-H.P. C. & C. motor, 230 volts. 
30-H.P. C. & C. motor, 230 volts. 
15-H.P. Thomson-Houston motor, 
volts, with spare armature. 
15 General Electric, 2-H.P., 220 volt 
motors. 
12 Siemens & Halske 5-H.P., 220 volt 
motors, 220 volts, 1550 R.P.M 
2 search lights. 
These motors are dust proof and se- 
ries wound. 
Large stock of smaller dynamos and 
motors. 
Repairing of electrical machinery in 
all its branches. 
nN. YY. 


5900 








1—225-K.W. Card, 3 bearing, Railway 

Generator. i 
1—200-K.W. Westinghouse, 6 pole, Rail- 
wee Generator. ; . 
1—100-K.W. Western Electric Direct 

Connected 125 volt unit. 
4—100-K.W. Edison Bi-polars. 
1—160-K.W. Wood Arc Machine, 6.8 
amperes. 


ENCINES. 
1—16&30x48 Cooper Cross-compound 
Condensing Corliss with Condenser, 
complete. ‘ 
1—28x48 Heavy Duty Allis Corliss. 
1—22x42 Allis Corliss. 
1—15&25x16 Erie Ball. 
1—18x16 American Ball Automatic En- 
gine, brand new. _ 
Write for complete list of Dynamos, 
Engines and Boilers, No. 42. 








Second Hand MACHINE TOOLS 
All in Ai Condition 


No. 2-4 Spindle Drill Garvin. 


16” perene 3 Spindle Drill, Foote 
urt. 
12’’x5 Prentice Bros. Engine Lathe, R. 


Rest. 
15x8 Putnam Engine Lathe, 
16x6 Fifield Engine Lathe, R. & F. 
Rest. 


Rest. 
16x6 Blais Engine Lathe, R. & F. Rest 


Comp. 


18x6 Fuller Engine Lathe, R. & F. 
Rest. 

18x8 Putnam Engine Lathe, R. & F. 
Rest. 

18x12 Hendey Norton Engine Lathe, 
Comp. Rest. 


2zox1o Fish Engine Lathe, Comp. Rest. 
16’’x16’’x4q’ ae Planers. 

20x20x4 Lathe & Morse Planer. 

26”’x26’’x7’ Putnam Planer. 

No. 1 Garvin Lincoln Miller. 

No. 3 Garvin Hand Miller. 

No. 2 Garvin Duplex Miller. 

No. 15 Garvin Plain Miller. 

. 26 Garvin Vertical Miller. 

. 1-2 Spin Garvin Profiler. 

. ta Mossberg Foot Press. 

; ; Double Acting Punch Press, 
Mossberg. 

No. 1 Garvin Screw Machine W. F. 
tools. 

. 2 Pratt & W. Screw Machine, W.F. 
2% Garvin Screw Machine, W. F., 
) ee ee. 


No. 4 Potter & Johnson Chucking Lathe. 

20x7 Davis Chucking Lathe. 

18x6 Dexter Chucking Lathe. 

No. 2 Automatic Tapper, Garvin. 

3” Hurlbut & R. Cutting-off Machine. 
Full detail description on request. 

Send for new pocket-size catalog. 


THE GARVIN MACHINE CoO. 
Spring & tarick Sts. New Vor, 












WRITE FOR OUR 


CATALOGUE OF Ss 


Electrical Books 





it is easier to make your advertising in 


ELECTRICAL WORLD AND ENGINEER 


brofitable than it is to make your basiness profitable without it 












For Sale. 


25 CYCLE 
Direct Connected Alternating Current Units 
1—1500-K.W. 15000 volt, 3-phase, 25 cy- 
cle, 90-R.P.M. engine type gener- 
ator directly connected to one 30 
&60x60 Hamilton Corliss horizontal, 
right hand, cross compound engine. 





Promet delivery. 
1—500-K.W. 13000 volt 3-phase, 35 cy- 
cle engine type generator, direct 


connected to Rice & Sargeant com- 
pound engine. 
1—200-K.W. 220 volt 3-phase # . 
cle Westinghouse, 214 R.P. +» di- 
rect connected to one 17}4x21 auto- 
matic Buckeye engine. 
60 CYCLE 
Direct Connected Alternating Current Units 
1—800-K.W. 3-phase 60 cycle General 
Electric generator, 100-R.P.M., di- 
rect connected to 26&54x42 hori- 
zontal, cross compound Corliss en- 
gine. 





PACTORIES: 
City, R St. Louis, Mo. 






Jerse 


ROSSITER 





1—500-K.W. 2400 volt General Electric 
2-phase, 60 cycle generator, 100- 
R.P.M., direct connected to one 18 
&36x48 cross compound Corliss en- 
gine. 

1—500-K.W. sgce volt 3-phase 60 cycle 
General ectric, 150 R.P.M., di- 
rect connected to cross compound 
Corliss engine. 

3—350-K.W. 2200 volt 2-phase 60 cycle 

ullock generators, 600 R.P.M., 

for direct connection to water 
se W It 2-phase 6 1 

I—325-K.W. 2300 volt 2-phase 60 cycle 
Walker generator, 120 R.P.M., di- 
rect connected to one 17&29x30 
Erie City, tandem compound auto- 
matic engine. 

1—225-K.W. 2300 volt 2-phase 60 cycle 

alker generator, 120 R.P.M., di- 

rect connected to 15&26x27 tandem 
compound Erie City engine. 

I—150-K.W. 220-440 volt 2-phase 60 
cycle General Electric generator, 
257 R.P.M., direct connected to 13 


MAIN OFFICE: 
Whitehall Building, 1 





ELECTRICAL WORLD AND ENGINEER. 


DIRECT CONNECTED APPARATUS 


&22x15 Ide tandem compound en- 


BatteryPlace, New York City. 


gine. 


1—125-K.W. 1100 volt 2-phase 60 cycle 


estinghouse generator, 240 R.P.M 


direct connected to one 13&22x14 
Erie vertical cross compound en- 


35-K-W. 1 hase 6 1 
3—125-K.W. 1100 volt 2-phase 60 cycle 
W RPM, dir 


estinghouse, 250 + direct 
connected to Westinghouse vertical 


compeewnd engines. 
—7) -W. 1100 volt 2-phase 60 ge 
estinghouse generator, 300 R.P.M. 


direct connected to 14x14 Gates en- 


gine. 
25 CYCLE 

Alternating Current Belted Generators 
1—700-K.W. 13500 volt 3-phase 2 - 

cle Ralleds generator, sos R.P. . 
1—300-K.W. 6600 volt 3-phase 25 cycle 

Type ATB General Electric, s00 

R.P.M. 


1—250-K.W. 5500 volts 3-phase 25 cy- 
cle Type ATB General Electric. 


MAS Ga OVE RN & Co, 
BRANCH OFFICES: 
Papin St. and Com 








84 State St., Boston. 





IMMEDIATE SHIPMENT 
IN STOCK Jersey City and St. Louis Factories 
1—150-K.W. 450 volt 3-phase 25 cycle 
estinghouse 500 R.P.M. e 
have a full set of latest Type C. 
Westinghouse induction motors to 
go with this unit.) 
i 450 volt aphese 25 cycle 
Piaghome, 400 R.P.M. 
2—150-K.W. 220 volt 2-phase 25 cycle 
estinghouse, 600 R.P.M. 


60 CYCLE 
Alternating Current Belted Generators 


1—300-K.W. 1150 volt single-phase 60 
cycle, General Electric, Type ASB, 
450 R.P.M. 

1—330-K.W 1200-2400 vot J Phase 60 
cycle Stanley, 360 R.P.M. 

1—300-K.W. 2200 volt 3-phase 60 cycle 
General Electric, 600 R.P.M. 

2—300-K.W. 5600 volt 2-phase 60 cycle 
Stanley, 360 R.P.M. 

1—300-K.W. 5500-2750 volt 3-phase 60 
cycle General Electric, 300 R.P.M. 

1—288-K.W. 2400 volt 2-phase 60 cycle 
Stanley, s00 R.P.M. 





ton Ave., St. Louis, Mo. 








(Continued from page 108.) 





W NTED.—Man of experience and 
ability as canvasser for electric light 
and power company. State age, experi- 
ence, etc. Address No. 1468, care Elec- 
trical World and Engineer, New York. 





W ANTED.—Two experienced meter test- 

ers for New York suburban towns. 
Write giving age, —qetene, etc. Ad- 
dress No. 1469, care Electrical World and 
Engineer, New York. 





W ANTED.—Three experienced incandes- 
cent lamp salesmen, by an old and 
well established company not in the Trust; 
applicants will please state age, experience 
and salary wanted. Address No. 1447, care 
Electrical World and Engineer, New York. 





A GOOD POSITION 


is always open for a competent man. His 
difficulty is to find it. We have openings 
for high-grade men in all capacities—Exec- 
utive, Technical and Clerical—paying from 
$1,000 to $10,000 a year. Write for plan 
and booklet. 


HAPGOODS (Inc.,) (3) 
Suite 511, 309 Broadway, New York. 





Cheap Electrical Energy. 


Big electric power plant in southern Ger- 
many can furnish 1rooo hp of electrical en- 
ergy during nights and on Sundays at low- 
est rates for manufacturing purposes or 
would take up the manufacture of a suit- 
able article. Good railroad connections; 
cheap labor. Address No. 1481, care Elec- 
trical World and Engineer, New York. 





Electrical Construction Company 
FoR SALE 


The controlling interest in an Incorpor- 
ated Electrical Construction Company is 
offered to an experienced man who is 
capable of managing such a business and 
can furnish some capital. At present man- 
aged by the Electric Manager of Light 
Company, of the City who cannot give it 
the attention it deserves. This Company 
is receiving the benefit of inside informa- 
tion from the Light Company, and _ this 
places it in a position to outbid all others, 
also gives them the advantage of the class 
of work that does not require bidding for. 


Address 
No. 1476, 
Care Electrical World and Engineer, 
New York. 





NOTICE 


Bids are invited on the following ap- 
paratus for use in the Municipal Electric 
Lighting Plant of the Village of Penn 

INS Ns wae 

One 150-H.P. boiler. 

_boiler Settings. 

!wo 225-H.P. Engines for direct connec- 


Steam Piping. 

"wo 150-K.W. 2-Phase Alternators. 

30 Series Alternating Arc Lamps. 
Lighting Transformers, Meters, etc. 

ine material. 
Copper Wire. 
Copies of the specifications may be had 
addressing J. A. Underwood, Prest., 
nn Yan, N. Y. All bids must be in 
nds of Board of Trustees by 8 P. M. 
’ 31st, 1904. 


2S es Oo 








FOR SALE 


La Lumiere Electrique, Paris 


A set nearly complete. This set lacks only 13 numbers and 3 vols. of a 


complete set which consists of 53 
The missing vols. are 19, 40 and 52. A com- 


morocco, others in parts. 


vols. 22 vols. are bound in half red 


plete set sells for $100.00. The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1 
Nov. 27, 1858. 69 vols. bound in 


The Physical Review. 


Aug. 30, 1823, to the end of Vol. 69, 


boards, some covers loose, $40.00. 
A complete set 


from the commencement to December, 1903, 17 vols. unbound, im very 
clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactsons, Vols. 1 to 36, and 
the Proceedings, Vols. 1 to 22 complete, unbound,’ with two general indexes 
to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. $125.00. 


Municipal Journal and Engineer. 


including its predecessor, 
1896, to Vol. 15, No. 6, 


A complete set 


City Government, from Vol. 1, No. 1, August, 
ecaiee, 1903. v bound 


ols. 1, 2 and 3 in cloth 


in one vol. Others unbound. $30.00. 
For offers of other sets see adv. in Exrecrratcat Wortp anp Encinzzr, Oct. 


and 31. 


EDWARD CALDWELL, 





112 Liberty St., New York 





TEMPORARY BINDERS 
for ELECTRICAL WORLD AND 


ENGINEER. 


These binders are 


substantially made with leather 
back and cloth sides 2 & & 2 


PRICE POSTPAID, $1.00 EACH. 





THERE IS NO BOOK 
ON ANY 


ENGINEERING SUBJECT 


WHETHER ELECTRICAL, CIVIL, MECHANICAL, 
MINING, ARCHITECTURAL OR CHEMICAL 


THAT WE 


CANNOT SUPPLY 


SEND US YOUR INQUIRIES 


McGRAW PUBLISHING COMPANY 


Book Department, 


114 LIBERTY ST., NEW YORK 











FOR BARGAINS 


OF DISTINCTLY 
((BETTER QUALITY _ 


4—75 K.W. G. E. 125 Volt M. P. Generators. 
2—120 K.W. 2240 Volt A. C. General Electric. 
2—120 K.W. 2240 Volt A 60 General Electric, 
2—120 K.W. 2240 Volt A 70 General Electric. 
3—8 circuit, 125 Light, 9.6 ampere brush arc 
dynamos, 
800 M 2 double T, H. open arc dynamos. 
200 M 2 single T. H. open arc dynamos. 


500 VOLT. 


1—500 K.W. G. E. M. P. type. 


1—225 K.W. G. E. M. P. type. 
2—375 K.W. Westinghouse direct connected. 
1—225 K.W. Westinghouse direct connected. 


2—750 H.P. Alliss to Cross Compound. 
2—500 H.P. Ball Cross Compound. 
1—1500 H.P. Pa. Iron Works. 


FAN MOTORS. 


350 Ceiling Fans, 110 Volt, various makes and 
finish, all in good order. 


We solicit correspondence trom parties 
having steam, electrical or pumping plants, 
desiring something larger or more improved, 


Machinery of all kinds bought, sold and 
exchanged. 


THOMPSON-BONNEY CO. 


45 York St., BROOKLYN, N. Y. 
¢ 


FOR SALE 


An Electric Light plant in a town 
of 1200 within fifty miles of Cincin- 
nati, Ohio. Plant making money now 
and a new franchise with city for 
Everything is first- 
class and in good condition and doing 
business every day, but for good rea- 
sons must be sold. It will pay anyone 
interested to investigate this bargain. 


Address No. 1483, 
care Electrical World and Engineer, New York City. 


FOR SALE 


Two 250-K.W., 10,000-volt Generators, 
General Electric, three-phase, 60-cycle, fe- 
volving field type, belted machines with 
exciters and marble switchboard. 


PORTLAND LIGHTING & POWER COMPAKY, 
Portiand, Maine, 


street lighting. 





Published by ARTHUR FELIX, 
Leipsic, Germany. 
DAS PUMPENVENTIL 
(THE PUMP VALVE) 
A Book for Constructing Engineers. 


By Otto H. Mueller, Jr. 
$2 illustrations, Grand Octavo IX Ed, 


151 pages. 
Paper bound, ‘ ‘ ° 5 M. {3r-a5) 
Linen bound, . é ; 6M. ($1.50 
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RECENTLY PUBLISHED 


STEAM POWER PLANTS 


By HENRY C. MEYER, Jr. 
CONTENTS 


CuaptTer I.—Design of Steam Power Plants. II.—Proportioning Steam Boilers. III.—Design of Tubular Boilers and Boiler Speci- 
fications. IV.—Selection of Types of Engines. V.—Specifications for Steam Engines. VI.—Steam and Water Piping. VII.— 
Condensers. VIII.—Feed Water Heaters and Economizers. IX.—Mechanical Draft. X.—Chimneys. XI.—Coal Handling, Wa- 
ter Supply and Purification. 


































Cloth, 165 Pages. 63 Illustrations. 15 Folding Plates. Price, $2.00 


Frequently engineers and others in charge of a manufacturing business, be it a mill, factory or electric generating 
station, are called upon to design and purchase a steam power plant or parts of it when their knowledge of the ma- 
chinery that goes into such a plant is more or less limited, and without being able to obtain the benefit of the advice of 
a competent consulting engineer. It is hoped that this book will be of special value to this class and of some value to 
all interested in steam power plant construction. Part of the text appeared in a series of articles in THE ENGINEERING 
Recorp, and when the demand for them seemed to warrant their being published in book form they were thoroughly 
revised and considerable new matter added. A number of the illustrations have been selected from articles printed in 
THE ENGINEERING REcorp during the last two or three years descriptive of steam power plant construction. They 
are reprinted without the text that accompanied them, thinking they would be suggestive. 

Copies of this or any other electrical or engineering book published will be sent by mail, postage prepaid, to any 
address in the world, on receipt of price. 


McGRAW PUBLISHING CO.,  pepartwenr. 114 Liberty St., N. Y. 


RECENTLY PUBLISRFIED 


FOUR NEW BOOKS 


Sterage Battery Engineering. A practical treatise for En- 
gineers by Lamar Lyndon. 





Cloth, 360 pages, 178 illustrations and diagrams, 
4 large folding plates ‘ ; , $3 00 


The Art of Illumination. By Louis Bell, Ph. D. 
350 pages, 125 illustrations ° . $2 50 


Steam Power Plants, their Design and Construction, By 
Henry C. Meyer, Jr., M. E. 


160 pages, 16 plates and 65 illustrations . $2 00 


The Induction [lotor; Its Theory and Design, set forth by 
a practical method of calculation. By Boy de la Tour; trans- 
lated from the French by C. O. Mailloux. 


225 pages and 7s illustrations ‘ . $2 50 


Any y the above willbe sent post paid to any part 
of the world on receipt of price 


WE CAN SUPPLY ANY ENGINEERING BOOK PUBLISHED 


McGRAW PUBLISHING CO., Book Dept., 114 Liberty St., N. Y. 
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Greetings 


from 


Chicago, the ‘Electric City” 








The City We Light | 
3 


Chicago Edison Company 
Edison Building 
Chicago 
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RCHER, GEO, F., E, E. 


Engineering Projects Financed. 
Meritorious Inventions Exploited. 
Specialists on Intercommunicating Teleyhone Systems. 
Steam Piants and Electric Plants. 
150 NASSAU STREET, NEW YORK 











RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers. Constructors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of complete e 
Electric Railway, Lighting & Power Installations. 
TRANSIT BUILDING, NEW YORK. 






H. R. BISHOP 


W. E. BAKER 


BAKER & CO., W. E. 
Engineers 


27 WILLIAM ST. NEW YORK 








BARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 
56-58 PINE ST., NEW YORK. 
Examinations and Reports on Electric Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 
Telephone 2730 John. 
Western Office “The Portland,” Portland,’ Oregon. 










BEEBE AND BENNETT 
Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
Engineers. 


Illumination Experts, Expert Opinions and Reports. 


2210 FARMERS’ BANK BLDG., PITTSBURG, PA. 







cCuas. L. Brown, STUART H. Brown, 
PRESIDENT. Secy. AND TREAS. 


BROWN ELECTRICAL CON- 
STRUCTION CO. 


os ELLSWORTH BLDG. 

355 DEARBORN ST., CHICAGO. 
h Harrison 3698 
Telep ones { Miatomatic 3698 





BURCH, EDWARD P. 
Electric Railway Engineer. 


Plans for New Railways. 
Betterment of Existing Systems. . 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 
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YLLESBY, H, M., & CO. 
: Engineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 









ECTRIC AND STEAM 
ENGINEERING CO. 


ROBERT H. MOORE, Manager. 
Consulting and Contracting Engineers 
517 CHEMICAL BUILDING. ST. LOUIS. MO. 











C. W. Carman. 
CARMAN & CO., C. W. 


Engineers 


M. C. Hartman. FORD, BACON & DAVIS, 
ENGINEERS. 
24 Broad Street, 
BRANCH OFFICES. 


2104 First Avenue, Birmingham, Ala. 
Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


New York. 


657 RAILWAY EXCHANGE. CHICAGO. 1500 









FOSTER, HORATIO A, 


Electrical and Mechanical Engineer 





CCHAPMAN, CHARLES A, 








Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 
systems for central stations, street railways, etc. 
650 BULLITT BUILDING, PHILADELPHIA, PA. 





Consulting Engineer. 






CHICAGO. 





Rooms 1040-42 204 DEARBORN ST. 





























Bett L. D. Tex. 1599 Court. 
PITTSBURG, PA. 


331 PINE STREET, SAN FRANCISCO. 


Expert Examinations, Construction Supervision. Design of Com- 
plete Equipments Betterment of Existing Systems, Engineering and 
F nancial Examinations, Advisory Reports, 


FRICK BLDG., 


OHO & COMPANY H. B Inc B. W. HAMMER, Pres. & Treas. H. J. MINHINNICK, Sec. & Gen’l Sup’t 
: , ENERAL ENGINEERING CO., 
on Electrical and THE 
echanical Engineers 
& Consulting and Contracting Engineers 
Contractors for Complete —, Hydraulic Telephones—Electric Light—Power Transmission. 
and Steam Installations, Railways SUITE 1112, 135 ADAMS ST., CHICAGO. 
a1¢118 LIBERTY STREET NEW YORK Long Distance Telephone Central 478. 
ORSON Ww R re Rosert E. Hutton. G. H. Hutton, Jr. 
( » WM, NR, TON ENG’G CO., THE 
Consulting Engineer. LEXINGTON, VA 
Plans, specifications, superintendence of factory * 
power and lighting installations. g pe at ene ag 
Investigations of electrolysis of underground struc- Consulting and Contracting Electrical and 
ae. ee Seaeens design. Mechanical Engineers. 
eports. é 2 i 
36 P ARL ST. wumeey tome TART EGR D CONN. Central Stations, Electric Railways, Steam and Power Plants 
ORY, C. L. —— RON CITY ENGINEERING CO. 
MEREDITH, WYNN ‘ . . 
ALLEN, W. H. Contracting Electrical Engineers. 
Engineers, Power and Light Installations. 











ACKSON, DUGALD C., C. E. 
JACKSON, WILLIAM B,., M. E- 


MEMBERS 
American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 
Engineers. Experts. 
MADISON, WIS. 





DOBLE: ROBERT McF. 


Consulting and Supervising Engineer 
Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 

417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 


















FLEXIBLE LEATHER COVER (Pocket Size) $1. 
McGRAW PUBLISHING COMPANY, 800K DEPARTMENT, 


1903 
NEW EDITION 


STANDARD WIRING 


For Electric Light and Power. 


By H. C. CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


ADOPTED By the Fire Underwriters of the United States. 


By Cornell University, Stanford University and other Technical Colleges and Schools. 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 


BEC A U SE It is the only book on Wiring and Construction kept strictly up to date. 


It contains all the necessary Tables, Rules, Formulas and Illustrations. 
It settles disputes, and if referred to before wiring will prevent disputes. } 
Sent post paid upon receipt of price, byF~ 


14 Liberty St., N. Y. City 
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BOOKS 


ON ANY ELECTRICAL SUBJECT 


sent, prepaid, to any 
address in the world, 
upon eceipt of price. 


SEND FOR CATALOGUE 


McGraw Publishing Go, 


BOOK DEPARTMENT 


114 Liberty St 


New York 





HACK SAWS. 

Smith, Hemenway & Co., 
HANGER BOARD. 

Ft. Wayne Electric Works. 
HARD RUBBER, PERFORATED. 

Aitchison Perforated Metal Co., Robert. 
HEATING APPARATUS. 

Sturtevant Co., B. F. 


HEATING BY EXHAUST STEAM. 
American District Steam Co. 


nose, Eee tai AND STEAM. 
Case me. © 
at Co. 
t oO. 


effre 
ura 
Penlive™ & Harnischfeger. 
United Telpherage Co. 

HOISTING CRABS, SAFETY. 
Yale & Towne Mfg. Co Co. 

HYDRAULIC MACHINERY. 
Peltori Water Wheel Co. 

ICE MAKING MACHINERY. 
Vilter Mfg. Co. 

IGNITERS, GAS SRGINE. 
Carlisle & Finch Co. 
Holtzer-Cabot Elec. Co. 
INDUCTION COILS. 
International Brass & Elec. Co., I 
Ostrander & Co., R, 
peenett, © C re s £ 

rle uplex Magnet Co. 

INSULATING ST APLE 

Blake Signal e 


Corp. 


ne. 


Mfg. *S. 
INS hia AND Si NSULATING MA- 


American Elec’l1 Wks. 

American Insulated Wire & Cable Co. 

American Vuicanized Fibre Co. 

Anderson Mfg. Co., A. & J. M. 
Anderson Porcelain Co. 
Bellevue Porcelain Works. 
Bissell Co., 

Bourn Rubber Co. 

Calman Co., Emil. 

Compressed Fibre Co. 

Connolly Bros., Ltd. 

Crescent Insulated Wire & Cable Co. 

Delaware Hard Fibre Co. 

Dielectric Mfg. Co. 

Driver-Harris Wire Co. 

Empire China Works. 

Ft. Wayne Electric Works. 

Hartford Faience Co. 

ee Glass Co. 

Hope bbing Co. 

Imperial vorcelen Works. 

jenne-Manvile Go W. 
artavert Mfg. 

Kruesi, P. 

Locke Insulator Mfg. Co. 

Mica Sasulstor Co. 


Murdock, D. 

Munsell & & Co. Eugene. 
Mustard, 
National vine Co poeta. 
New England Butt 

Pass & Seymour, tne. (China). 


Ryle & Co., Wm. ( 7. 

Safety Insulated Wie Cable Co. 
Scranton Button Co. 

Siemon Hard Rubber Corporation. 
Standard Paint Co. 

Standard Underground Cable Co. 
Standard Vitrified Conduit Co. 
qari Varnish Co. 

Steward Mfg. Co., D. M. 

Sunlight Lava Mig. Co. 

Thomas & Sons, R. Thomas. 
Trenton Porcelain Co. 
United Button Co. 
Vulcanized Fibre Co. 
Waterbury & Co. 
ACKS. 

Smith, Hemeawey & Co., 
Watson-Stillman & Co. 
JINCTION BOXES. 
Bossert Electric Construct. Co. 

D. Fuse Co. 

General Incandescent Arc Light Co. 
Johnson & Morton. 

Sarco Company. 

\MP ADJUSTERS. 

Incan, Electric Lt. Manip. Co. 
Kinsman Electric & Ry. Supply Co. 


Corp. 
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A PROVEN SUCCESS-— 
NEW IMPROVED 


A vast improvement 
over other flashers as 
it is the most practical 
and simplest device in 
the world. 





"ALL SIZES FOR ALL PURPOSES. 
WRITE US for full particulars and prices, also pointers on Electric Signs. 
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LAMPS, ARC. 
Adams- Bagnall Elec. 


Co. 
Allgemeine _Elektricitats Gesellschaft. 


American at tr 
Anderson M J. M 
Bissell & Go A 

British Thomson- Houston Co. 
Brush Elec’] En pnoerin’ Co. 
Doubleday-Hill - Co, 

Ft. Wayne Heeirie "Works. 
General Electric Co. 


General Incandescent Are. Light Co. 


Gregory Electric Mfg. 
Helios Mfg. Co. 

Keystone lectric & Mfg. Co. 
Stanley Electric Mfg. Co. 

Warner, W. F. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMP BULBS. 
Lippincott Glass Co. 

LAMP COLORING COMPOUND. 
Signaloid Chemical Wks. 
Webster Facaicel Co. 

LAMP HOLDER 
Bergmann Sat Works. 
Crescent Co. 

LAMPS, INCANDESCENT. 
Anyun Lamp Elec. Co. 
Banner a. Co. 

Bissell Co. 

Brilliant iiectric Co. 

British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Byran-Marsh Co. 

Buckeye Electric Co. 

Central Elec. Co. 

Columbia Inc, Lamp Co. 
Downward Light Electric Co. 
Economical E octane Lamp 
Edison Dec. & Min. ene Dept. 
Franklin Elec. Mfg. 

General Electric Co. 


General Incandescent Arc Light Co. 


Germania Elec. Lamp Co. 
Machado & Roller. 
Missouri American Elec. Co. 
Munder Elec. Co. 
New York & Ohio Co. 
Phelps Company, . 
Re-New Lamp 
Sawver-Man Electric Co. 
Standard Electrical Mfg. Co. 
Sterling Elec’] Mfg. < 
Sunbeam Inc. taan 
Tipless Lamp Co. 
Western Electric Co. 
LAMP METER. . , 
Talmont Electric Engineering Co. 
LAMPS, MINIATURE, 
American Endoscopic Co. 
Edison Dec. & Min. Lamp Co. 
Jaeger Min. Lamp Co. 


LAMPS, NERNST. 
Nernst Lamp Co. 


LAMPS, REGULATING. 
Economical Electric Lamp Co. 
Phelps Company. 

LAMP REPLACERS. 

Incan. Electric Lt. Manip. Co. 

LAMES, VAPOR. 

oper Hewitt Elec. Co. 
LATHES. 


Barnes Co., W. F. & John. 

Garvin Mch. Co. 

Hardinge Bros. 

Sebastian Lathe Co. 

Seneca Falls Mfg. Co. 7 
LETTERS FOR ELECTRIC SIGNS. 

Electric Motor & Equipment Co. 

Haller Machine Co. 

Western Display Co. 
LINEMEN’S TOOLS. 

Bissell Co., F. 

Cincinnati Tool Co. 

Klein & Son, Mathias. 

Smith, Hemenway & Co., Corp. 

Utica Drop Forge & Tool Co 
LIGHTNING ARRESTERS. 

Cook, Frank B. 

D. & W. Fuse Co. 

Garton-Daniels Co. 

Muralt & Co. 

Stanley Elec. Mfg. Co. 


| 
| 
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Viaduct Mfg. Co. 

Westinghofse Elec. & Mfg. 
LUBRICATORS. 

Crane Co. 

Lunkenheimer Co. 


MACHIN E Toole £iS 


Co. 


Barnes C & John. 
Bement, Mites & “Co. 
Garvin Mch. 


Niles Tool Works Co. 
Perkins Machine Co. 
Pond Machine Tool Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Watson-Stillman Co. 
MARINE ELECTRIC EQUIPMENT. 


Electro-Dynamic Co. 
Kilbourne & Clark Co. 


MAST ARMS. 
Brady, T. H. 
Creaghead Eng’g Co. 
MEDICAL APPARATUS. 
Pignolet, Louis M. 
Splitdorf, C. F. 
ETALS. 


American Platinum Works. 
Baker & Co., Inc. 
Croselmire & Ackor. 
Diamond eat Friction Metal Co. 
Leslie & Co., A. C. 
seen. reese, Smetting Co. 
METAL LETT 
Haller Meche 


RS. 
METAL, PERFORATED. 
tchison Fegereet Metal Co., Robert. | 


Aitc 
METAL F 

llen Co., Inc., 

— George 


ICA. 

ieeae- -Manville Co., H. W. 
ica Insulator Co. 

Munsell & Co., Eugene. 

Schoonmaker, A. O. 

po Eee - Co. 


MILLING 3 MACHINES. 
pies Tool Works < 
t & Whitney 
MINING MACHINERY. 
General Electric Co. 
effre te Co. 
uralt & Co. 
Power & weg! Machinery Co. 
MODEL MAK 
Baillard, E. V. 
International ——~ & Electric Co., | 
Parsell & 


a 


“oe aGkOTH AND INSULATING 


on som Co. 
NAME PLATES. 


Becker Eng. Co., A. 
Crowe Metal Mfg. Co. 
NIPPERS AND PL ERS. 


Cincinnati Tool Co. 
Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 


NON- MAGHETIC WATCHES. 
Beck aa he 

NOZZLE 
ees. Dalzell Crucible Co. 


NUMBERING AND DATING 
CHINES. 
Bates Machine Co. 
NUTS. 


International Brass & Elec. Co. 
National Acme Mfg. Co 


OIL. 
Kellogg & Co., E. H. 

OIL AND GREASE CUPS. 
Bay State Stamping Co. 
Crane Co. 
Lunkenheimer Co. 

OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. 

OUTLET BOXES. 
Chicago Fuse Wire & Mfg. Co. 
Rossert —— Construction Co. 
Sarco Compa 

OVERIIEAD RAILWAYS. 
T'nited Telpherage Co. 


nc. 
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PUMPS, CRLECTEI 


| POLLEY* SHAPTING, COUPLINGS, 



































































field 


for central 


Opens a new 
of profit 
stations as it increases 


current users and 


adds to the business 


of supply dealers. 


PACKING, 
Jenkins Bros. 
Johns-Manville Co., LH. a 
Veerless Kubber Mfg. 
PAINTS, VARNES. ete. 
Calman & Co. -» Emil. 
Mustard, John. 
Standard ‘Paint Co. is 
Sterling Varnish Co. : 
PATENT ATTORNEYS. 
Byrnes & Townsend. 
Dyer & Dyer. 
Goepel & Niles. 
Johnston, Thomas J. 
osenbaum & Stockbridge. ; 
Straley, sagerouer . Schloeder. 
Townsend 
PROTOS ae ‘STANDARDS. 
- Testin mney 
PHOS HOR 
sphor lane 4 Co. 
PHOSPHOR: ZERS. 
McCullough-Dalzell Crucible Co. 


a 


PINIONS. 

New Process Raw Hide Co. 
PLATINUM. 

American Platinum Works. 

Baker & Co., Inc. 

Speeere & Ackor. 
PLU 

Paiste Ca, a 
PLUMBAGO. 

MeCeiios h-Dalzell Crucible Co. 
POLES, TIES, BRACKETS, PINS, ETC. 

Bissell C Co., F. 


Brady, T. H 
Eastern ee "& Pin Co. 
pocieston, Lumber Co. j 


Kellogg S. B. & Supply Co. f 
Lindsley Bros, & Co. , 
Phelan, 


Porter Cuiar< Co. 

Sterling & Son, W. C. 

Strock, S. C. 

Valentine-Clark Co. 

Va. Locust Pin Co. 

Worcester Co., C. H. 
PORCELAIN MANUFACTURERS. 

Anderson Porcelain Co. 

Bellevue Porcelain Works. 

Empire China Works. 

Hartford Faience Co. 

Imperial Porcelain VV orks. 

Locke Insulator Mfg. Co. 

Mustard, John. 

Pass & Seymour, Inc. 

Thomas & Sons, * Thomas. 

Trenton Porcelain 


POWR TRANSMISSION MACHIN.- 
ioe Elec’] Mfg. Co. 
aoe Mite Co. 
ares fg. Co. 


unter Machine Co., James. 
Link-Belt Engineering Co. 
sural & Co. 
es Tool Works Co. 
PR RESSES. DIES * AND SPECIAL MA. 
CHINERY 


Bement, Miles & Co. 

Hunter Machine Co., James. 
Perkins Machine Co. 

Pond Machine Teel Co. 
Watson-Stillman 





Bis BMochine Co., James. 
eerer fg. Co. # 
her _ Werss Co. t 
ae t 


Commercial Electric Co. § 

Emerson Elec. Mfg. Co. e j 
uimby, Wm. E. | 

PUMPS, OIL. ' 
Lunkenheimer Co. 

PUMPS, STEAM. 
McGowan eee =: a 
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osby eam ‘Gage ar and Valve Ce. ‘ 
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Rement. Miles 
PUSH BUTTONS. 
Edwards & Co, 
Sarco Company. 
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SQUARE HEAD 


Double 
Pibre 
insulation 










Securely 
attached 





Y%einch 
Staple 
enlarged 
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Pond Machine Tool Co. 
Pratt & oe Co. 
RAIL BOND 
dae Rail Joint & of Amer. 
Roebling’s Sons Co., J 
RAIL JO NTS 
Continuous Rail Joint Co. of Amer. 
RAILWAY SUPPLIES (Electric). 
Brush Elec’l Engineering Co. 
General Elec. Co. 
Johns-Manville Co., H. W 
RAILWAYS (MINTATURE). 
Carlisle & Finch Co. 
RIVETED STEEL PIPE. 
Pollock Co., Wm. B. 
RAW HIDE PINIONS. 
New Process Raw Hide Co. 


RECEPTACLES. 
Benjamin Elec. Mfg. Co. 
Dale Company. 

Electro Dynamic Co. 
meral Incandescent Arc Light Co. 

Paiste Co., 

ae Elec. Mfg. Co. 


ELS. 

ers. & sone, Eugene. 
REFLECTORS. 

American Reflector & Lighting Co. 

Dale 7 

Frink 

Holophane Glass Co. 

National X-Ray Reflectur Co. 

Pheenix Glass Co. 

Sarco Company. 

Sunli a Reflector Co. 
REFRIGERATING MACHINERY. 

Vilter Mfg. Co. 
REPAIRIN 

Chicago Edison Co. 

Elliott Bros. Elec. Co. 

Gregory, Electric Ce. 


Northwestern Electric Co. 
RHEOSTA 
Cutler-Hammer Mfg. Co. 
General Teenndeovent Arc Light Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co 
ROCK DRILLS. 
effrey el Co. 
ROSETTES. 
Hart Mfg. Co. 
Pass & “ our, Inc. 
Trumbull Elec. Mfg. Co. 
SAL AMMONIAC. 
Allen Co., a 
Klipstein & Co., 
Roessler & Hasslacher Chem. Co. 
SCALES, AUT ATIC. 
Richardson Seale Co. 
SCHOOLS AND ‘COLLEGES. 
American School of Correspondence. 


Electrical Engineer Inst. of Correspond- 


ence Inst. 

International Correspondence Schools. 

McGill University. 

Michigan College of Mines. 

Rose wee Institute. 
SCREW 

National-Acme Mfg. Co. 
SEARCHLIGHTS. 

Bogue, Charles J. 

Carlisle & Finch Co. 

Ft. Wayne Electrical Works. 

Rushmore Dynamo Works. 
SECOND-HAND APPARATUS. 

Bender, George, 

Bissell & Co., 

Garvin Mch., Co. 

Gregory Electric Co. 

ier an Bros. 

Jorthwestern Electric Co. 
Rossiter, MacGovern & Co. 
Schoonmaker Co., A. 
Station aampaent Co. 
Thompson-Bonney Co. 

ead Machinery Co. 
HOLDERS. 
ert. e M Shade Holder u_ 


ore & Co... Wm 
SIGN PETTERS, 
Electric Motor & Equipment Co. 
Haller Machine Co. 
Western Display Co. 





BLAKE INSULATED STAPLE 


TAA AN 


For general use, 3-4 inch. 


MADE IN TWO LENCTHS 


Manufactured and for sale by 


For use in hard wood, 


%-inch 
Staple, 
exact size 


1-2 inch 


BLAKE SIGNAL & MFC. Co. 


246 Summer Street, 
PATENTED NOV. 27 1900 





CLASSIFIED INDEX—Cowlinued from Page 42. 


Chase-Shawmut Co. 
Condit Elec’] Mfg. Co. 


SLATE. 
ways Burmah Slate Co. 
SOCKE 
etaate Elec. Mfg. Co. 
Dale Company. 
Federal Electric Co. 
General Electric Co. 
Johns- tg ly 8 oo H. W. 


Paiste Co., 
Pass & Se atin. hes 
Perkins Elec. Switch Mfg. Co. 


Trumbull Elec. nt. ° 

Yost Electric SOLAS 
SOCKETS, REGU ATING. 

Bogia Regulating Socket Co. 
SULVERING FLUX. 

Allen Co., L. B. 

Crescent Company. 

Green & Co., W. 
SOLDERING LKUNS. 

American Elec’l Heater Co. 
SOLENOIDS. 

Schureman & Co., J. L. 
SPEED INDICATORS. 

Warner Instrument Co. 

(ad. 

Barnes Co., Wallace. 

Cary Spring Works. 

Dunbar Bros. 

Manross N. 
ote ‘soa * INGS—SHEET METAL. 


a Stamping Co. 
STA D ‘PIPES. 


Pollock Co., Wm. B. 
STAPLE a 
Minchin, Joh 
STEAM ENGINE INDICATORS. 
Crosby Steam Gage & Valve Co. 
STEAM TRAPS 
Lunkenheimer Co. 
STEEL, 
American Bridge $e. 
Leslie . Co., 
STEEL PINS. 
Locke reas Mfg. Co. 
STEEL PLATE CONSTRUCTION. 
Pollock Co., Wm. B. 
OK i 
American Stoker Co. 
Ms em Church, Kerr & Co. 
ST ERS 
McCullough-Dalzell Crucible Co. 


SUPPLIES, GENERAL ELECTRICAL. 


Bissell & Co. ep 
Central Elec. Co. 
Doubleday-Hill Elec. Co. 
Electric liance Co. 
Electrical Equip. & Supply Co. 
General Electric Co. 
Gregory Electric +— 
Kilbourne & Clark 
Kinsman Elec. & Ry. ‘Supply Co. 
Seakess a Elect "| Supply C 

anhattan Co Pp o. 
Ostrander & W. R 
Stuart- fewiand: Co. 
Warner, fs 
Western Electric Co. 

SWITCHBOARDS. 

Allgemeine _Elektricitats Gesellschaft. 
American Elec. pene one Co. 
Anderson Mfg. Co., A. & J. M 
Bissell Co., F. 
Bossert Electric Const. Co. 
British Thomson-Houston Co. 
Clark Automatic Tel. S. B. Co. 
Condit Elec’l Mfg. Co. 
Crouse-Hinds Co. 
Electro-Dynamic Co. 
General Incandescent Are Light Co. 
H. O. S. Engineering 
Haas Elec. & Mfg. Co., R 
Tohnson & Morton. 

a oer & Supply Co. 


eon 
my Bey a es A 

= & Co. 

North Electric Co. 

Sterling Electric Co. 

Sundh Flectric Co. 

Trumbull Elec. Mfg. Co. 

Wagner a M fg. Co. 
SWITCHES, ETC. 

Allgemeine Fiektricitaty Gesellschaft. 
Anderson Mfg. Co. J. M. 
Rissell & Co., F. 

Bossert Elec. Const. Co. 


Cook, Frank B. 

Crouse-Hinds Co. 

Cutter Electrical & Mfg. Co. 
Electro-Dynamic Co. 

Ft. Wayne Electric Works. 
General Electric Company. 
General Incandescent Arc Light Co. 
Hart Mfg. Co. 

Hill Elec. Ca, W ’ 

H. O. S, Engineering Co. 
Johnson & N orton 


ne Elec. Co. "'e 
oche Co., F. r 
Muralt & Co. 


Sterling Electric Co. 
Sundh Electric Co. 
Trumbull Elec. Mfg. Co. 
TABLET BOARDS. 
Bossert Elec. Const. Co. 
Crouse-Hinds Co. 
snes & Morton. 
a Roche Co., F. A 


TANKS. 
Pollock Co., Wm. B. 
TAPE. 


American Electrical Works. 
Electric Aeumanes Co. 
Hope Webbing Co. 
Manhattan Electrical Supply Co. 
Mica Insulator Co. 
Okonite Co. | 
Standard Poles Co. 
TAPS AND DIES. 
Sarpentes Tap & Die Co., J. M. 
Pratt & vane? Co. 
TELEPHON 
American Bell Telephone Co. 
American aiectris — Co. 
Atwater Kent M =” 
Automatic Elec. Co. 
Bissell Co., F. 
Central Tel. & Elec. o. 
Clark Automatic Tel. S. B. Co. 
Clark Tel. & Tel. Co., Thos. F. 
Conn. Telephone & Elec. Co. 
Couch Co., S. H. 
Holtzer-Cabot Elec. Co. 
International Tele. Mfg. Co. 
Kellogg Switchboard & Su ply Co. 
Manhattan Elec’l Supply 
Murdock 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Sterling Electric Co. 
Senet eee en Tele. Mfg. Co. 
Viaduct 
Western Electric Co. 
TELEPHONE SERVICE. 


Chicago Telephone Apparatus Exchange. 


New York Telephone Co. 
TELEPHONE SUPPLIES. 
Bissell Co., F. 
Calculagraph Co. 
Central Elec. Co. 
Central Tel. & Elec. Co. 
Conn. Telephone & =e Co. 
Holtzer-Cabot Elec. 
Kellogg Switchboard & Zeooly Co. 
North” lectric Co. 
Russell-Tomlinson Elec. Co. 
Scranton. Button Co. 
Siemon Hard Rubber Corporation. 
Sterling Electric Co. 
TELPH . 
United Telpherage Co. 
TESTING LABORATORY. 
Lamp Testing Bureau. 
THEATRE DIMMERS. 
Cutler-Hammer Mfg. Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
TIME STAMPS. 
Calculagraph Co. 
TIME SWITCHES. 
Hartford pee Switch Co. 
TOGGLE BOL 
Wrigley & Ca: Thos. R. 
TRACTION SYSTE MS. 
General Electric Co. 
Muralt & Co 
TRANSFORMERS. 
Allgemeine Elektricitats Gesellschaft. 
American Transformer Co. 
Crawfordsville Elec. Co. 


: BOSTON, MASS. 






Ft. Wayne Electric Works. 
General Electric Co. 

Gregory Electric Co. 

Lakon Co. 

Moloney Elec. Co. 

Muralt & Co. 

National Elec. Co. 

New York & Ohio Co. 

Stanley Elec. Mfg. Co. 
Westinghouse Electric & Mig. Co, 


TRIPLEX BLOCKS. 
Yale & Towne Mfg. Co. 


TROLLEYS AND TRACK OVERHEAD. 
Yale & Towne Mfg. Co. 


TUBES. 
Anderson Porcelain Co. 


TUBULAR DISPATCH. 
United Telpherage Co. 


TURBINES. 
Leffel & Co., Jam 
Risdon-Alcutt Turbine Co. 
Smith Co., S. Morgan. 


TURBINES, STEAM. 
General Electric Co, 
Westinghouse Machine Co. 


VACUUM PUMPS. 
Alberger, Condenser Co. 
Pulsometer Engineering Co., Ltd. 


VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
— Bros. 
unkenheimer Co. 


VISES. 
Utica Drop Forge & Tool Co. 


VOLTAGE Ee EesORs. 
Bissell & Co., 
Electric pcioldne Co. 


VULCABESTON. 
Johns-Manville Co., H. W. 

VULCANIZED FIBRE. 
Vulcanized Fibre Co. 


WATER MOTORS. 
Rosenberg Co., A. 


WATER Wena S. 
Leffel & Co., Jam 
Pelton Water Wheel Co. 
Smith Co., S. Morgan. 


WATER WHEEL GOVERNORS. 
Lombard Governor Co. 
ess Governor et Co. 
oodward Governor Co. 


waoniie. 
Hope Webbing Co. 


WINDING MACHINERY. 
American Insulating Machinery Co. 


WINCHES, SAFETY. 
Yale & Towne Mfg. Co. 


WIRELESS TEL. sgSTRUMERTS. 
Clark Tel. & Tel. Co., Thos. F. 
National ek. Signalling Co. 


WIRES AND CABLES. 
American Elec’l Wks. 
American Insulated wire & Cable Co. 
Ansonia Brass & Copper 
Atlantic Insulated Wire a Cable Co. 
Bishop Gutta Percha Co. 
Bourn Rubber Co. 
Bridgeport Brass Co. 
Centra] Electric Co. 
Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Driver-Harris Wire Co. 
Electric Appliance Co. 
Hazard M Co. 
Indiana Rubber & ing. Wire Co. 
India Rubber & G. P. Ins. Co. 
Magnet Wire Co. 
Montauk Fire Detecting Wire Co. 
Moore, A. F. 
National Conduit & Cable Co. 
National India Rubber Co. 
National Wire Corporation. 
New York Insulated Wire Co. 
Okonite Co., The. 
Roebling’s Sons Co., J. 
Safety Insulated Wire & ‘able Co. 
Simplex Electrical Co. 
Standard Underground Cable Co. 
Waterbury & Co. 
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PAIR 
TTS 


McCORMICK 
TURBINES 


4000 H.P., 72 ft. head, arranged to drive generator 
and a single turbine to drive exciter. Five set- 
tings built for the Hudson River Water Power 
Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write 
for catalogue, if contemplating purchase of tur- 
bines. 


S. MORGAN SMITH CO., York, Pa., U.S.A. 2o ean tsics 


Transformers || Risdon-Alcott Turbine Co. 


MOUNT HOLLY NEW JERSEY, U.S.A. 


RISDON CELEBRATED TURBINE | 
ALCOTT HICH DUTY TURBINE | 


ON HORIZONTAL or VERTICAL SHAFTS 


ALL NEW BOOKS 


on all branches of 


Engineering 


are for sale by the 
McGRAW PUBLISHING CO 
Book Department 
114 Liberty Street, New York 























Way, the Hornberger- | 
{rwin Transformer, Type | 
G, is better ‘suited for or- 
dinary requirements than 
any other. 

We tell you in our de- 
scriptive catalogue, Send | 
for one. 


These Turbines are recognized as the most 
effective Water Wheels made. 


Your inquiries should come direct to us for 


CRAWFORDSVILLE 
ELECTRIC COMPANY 


Crawfordsville, Ind. 


this class of machinery. 


You can increase the efficiency of your advertising by sending 
us NEW CUTS frequently. 











Wilt confer a favor upon us by notifying us promptly in case 
SUBSCRIBERS and ADVERTISERS iin worsen 


The British Columbia Electric Railway Company, at Victoria, B. C., has given the Pelton Water Wheel Com- 
pany another contract for an additional installation, which comprises a water wheel unit for direct. connection 
to a 1000-kilowatt generator. This unit will consist of two wheels fitted with the latest type of Pelton buckets 
and needle nozzles with pilot control, operating under an effective head of 600 feet. This will give consider- 
able reserve capacity to the plant, which has been operating most successfully for a number of years past. 

Send for a book containing valuable hydraulic data and illustrating Pelton installations. 


Pelton Water Wheel Co., (30 Main St. San Francisco 


SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently in- 
stalled by us, for the NIAGARA FALLS HYDRAULIC POWER & MFG. CO., Niagara Falls, N. Y. Tests 
conducted by competent engineers developed as follows: 
















Head. Gateage. Speed. E.P. Generator Effcy. Turbine Effcy. 
213 ft. % 257 r.p.m. 175¢ 95% -730% 
213 ‘ % = |” 3000 95% -856% 
213° Full a7. 3500 95% .815% 






These results have never been equalled by any turbine of the Horizontal Shaft Design, operating under 
equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to 
Generators. Francis’ weirs and formule for discharge were used. The original test reports on file at our 
offices. These turbines are all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM 
SPEED at ALL GATEAGES. 


JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 











Write Dept. “‘H’’ Nee Paiiia 
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MONEY MAKERS 


In the good old summer time 


Increase your day load 
by advocating heating 
apparatus of all kinds 


Catalogue on application 


ELECTRIC APPLIANCE COMPANY, 


92 and 94 West Van Buren Street, CHICAGO. 








STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. 
will not make it brittle. Water Repellant. Oil Proof. 


THE STERLING VARNISH CO. PITTSBURGH, PA. 






Electrical Testing 
Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 







Calibration of Instruments. 
Arc and Incandescent Lamp Tests. 
Special Investigations. 





Secondary Standards of Candle-power Furnished. 
546 East 80th Street, New York City 


“P-K” 
ATTACHMENT PLUGS 


combine, in highest degree, beauty, safety 
and convenience; wpe es those exclusive 








points found in K” goods that place 
them in a class all Ye own. All styles 
oom and priced in Bulletin No. 19. As 
or it 


H. T. PAISTE CO.,% 


Philadelphia, Pa. 


Cat. No. 430 The Leading Specialty Manufacturers. 


IF A BREEZE is WHAT YOU WANT 


Our Pillsbury A. C. 
Ceiling Fan 


will stir more air than any other A. C. Fan on the 


market. Better order now for you will need them soon 


Century Electric Company 


1007-9-11 Locust Street, ST.” LOUIS, MO. 
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EDISON MINIATURE LAMPS 


have been for twenty years 
The Standard of the World 


and are to-day more largely used than 
all other makes combined. 


SERVICEABLE, ECONOMICAL, RELIABLE. 


EDISON DECORATIVE AND MINIATURE 
LASP DEPT., 


General Electric Co., HARRISON, N. J. 


Special Wide Range 


For Laboratory or Testing Work 


The circuit-breaker shown in the cut has a normal rating of 1,250 
amperes; its adjustment is from 150 to 2,500 amperes. Voltage of 
750 or less. Accurate and reliable at every point within its range. 
We can build instruments of practically any required range to meet 
specifications. 

Let us know what you want and we will build it and guarantee it to 
do just what you expect of it. (4) 


The Cutter Co., Philadelphia 





SUNLIGHT WINDOW REFLECTOR 


ue OWA Shai > PU ia® :) 


UCU Peete CT ee RT ies Pe eit 





LOW PRICES BEST QUALITY PROMPT DELIVERY | 


are the inducements we offer 
WRITE FOR CATALOGUE AND ESTIMATE iT WILL PAY YOU 


SUNLIGHT REFLECTOR CO. 


i4t COURT STREET BROOKLYVA, N.Y. 








